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MECHANICAL ENGINEERING 


A Journal Unique in its Field — A Journal which Surveys the 
Field and Reviews for its Readers the World's 
Technical Periodicals— The Record 
of a Year. 


N the annual volume of The Engineering Index, just issued by The American Society of 

Mechanical Engineers, there are over 12,000 items referring to articles in 603 periodicals, 
comprising the best of the world’s technical press in all branches of engineering——civil, mining, 
mechanical, electrical, ete. 

It is significant that of these 603 periodicals 200, or 33 1-3 per cent, treat of the various 
branches of mechanical engineering and the intimately related subject, industrial management. 
The next largest number devoted to any one branch is in the field of electrical engineering where 
there are 74 periodicals. There are also 62 general publications, mostly foreign, which contain 
mechanical engineering articles. 

So broad is the field of the mechanical engineer, and so diversified are his interests, that his 
journals have multiplied and specialized, divided and sub-divided, to a far greater extent than 
those which cover any other branch of engineering. 

The position of MrcnanicaL ENGINEERING, the Journal of the A. S. M. E., among this 
great group of papers, is that of a general publication which a only covers the activities of 
the Society, but serves as a directory to the multitude of class journals and other technical 
literature, most of which no engineer has the time nor opportunity to review, 

Every engineer needs first of all the class journals in his own special field. Beyond 
this he needs to know what is being accomplished by other engineers in other fields, and it is the 
function of Mrcuanicat ENGINEERING to supply him with this information. 

Now that the Society’s meetings for the past season have come to a close and preparations 
are under way for the fall activities, it will be of interest to review what Mecnantcat ENGINEER- 
1iNG has accomplished during the past year and indicate the extent to which it has fulfilled its 
objects. 

In what follows will be found a selected list of titles of articles which have appeared, grouped 
under several headings. In addition to these groups of articles The Engineering Index, to 
which reference has already been made, has been a valued feature for 18 months. 


= a ee A Eee —_ Tight-Fitting Threads for Bolts and Nuts, Chester B. Lord, 
Leading Articles in Mechanical Engin- ma Se eee 
eering for the Current 12 Months Vachine Design. Centrifugal Compressors, Gustav Fluegel, Oct., 
Aeronautics, Aeronautic Instruments, Mayo D. Hersey, May, 1919. 
1920, \ Dredging Pump of Novel Construction, W. J. White, 
\ir Fans for Driving Generators on Airplanes, Capt. G. Jan., 1920. 
Francis Gray, Lt. John W. Reed and P. N. Elderkin, Mechanical Lifts—Past and Present, Lieut. J. F. Robbins, 
June, 1919. June, 1919. 
Future of Aviation, Col. E. A. Deeds, Jan., 1920. New Type of Hydraulic-Turbine Runner, Forrest Nagler, 
Physical Basis of Air-Propeller Design, F. W. Caldwell and Dec., 1919. 
E. N. Fales, April, 1920. Perfected High-Pressure Rotary Compressor, Chester B. 
Rectilinear Flight of Aeroplanes, A. Rateau, May, 1920. Lord, Nov., 1919. 
Industrial and Economic. Appraisal and Valuation Methods, Slow-Speed Tests of Kingsbury Thrust Bearings, H. A. S. 
David H. Ray, Dec., 1919. Howarth, Dec., 1919. 
Causes of Industrial Unrest and the Remedy, Frederick P. Turbo-Compressor Calculations, Allen H. Blaisdell, March, 
Fish, Jan., 1920. 1920. 


Industrial Housing—A Financial Problem, Leslie H. Allen, 


Military. Army Motor-Transport Vehicles, John Younger, Nov., 
June, 1920. : , 


1919, 
a“) wersounel Relations, Arthur H. Young, July, First Transcontinental Motor Convoy, Lieut. E. R. Jackson, 
Status of Industrial Relations, L. P. Alford, June, 1919. . rey Seem ‘ ; ' ’ ; 
Systems for Mutual Control of Industry, William L. Leiser- German Defenses on the Coast of Belgium, Lt.-Col. H. W. 
’ son, Jan., 1920. . Miller, June, 1920. 
Wage Payment, A. L. DeLeeuw, Dec., 1919. German Long-Range Gun, Lt.-Col. H. W. Miller, Feb., 1920. 
What May We Expect of Profit Sharing in Industry? Ralph Refrigeration Requirements of Chemical Warfare, Major A. 
E. Heilman, Jan., 1920. M. Heritage, Oct., 1919. 
Machine Construction. Certification of Gages at Bureau of Power and Combustion. Central-Station Heating in Detroit, J. 
Standards, H. L. Van Keuren, Oct., 1919. H. Walker, June, 1919. 
Production of Liberty Motor Parts at Ford Plant, W. F. Economy of Arizona Power Plants Using Oil Fuel, C. R. 
Verner, June, 1919. Weymouth, June, 1919. 




















Powe 


and Combustion (Continued). 
I mergency Fleet Corporation Water l ibe 
} | 
Ships, F. W. Dean 
Feedw ite r 


Boiler for W 

ind Henry Kreisinger, Dee., 1919 

Locomotive Heating, Thomas C. McBride, M 
1ov 

Pulverized Coal a i Fuel, N. (¢ 

Pulverized Coal as a Fuel for 
nd W Hi. Jacobi, Sept... 

Pulverized Coal for Stat 


Harrison, Aug., 1919 
Boilers, Edward R. Well 
1919 

Boilers, Fred’k A. Scheffler 


onary 


ind HL. G. Barnhurst, Aug., 1919 
P erized Coal in Metallurgical Furnace it Hig Alt 
es, Otis L. MeIntyre, April, 1920. 
el tif Development of the Steam Locomotive, John |] 
Muhlfeld, N 1919 
Separation of Dis ed Gases from Water, J. R. MeD 
NI 1920 
St for Burning Easter ( | | R. Stow Ma y 4 
/ Condit {f Research in the lI ted State \ 
Mo G ! J J 1919 
It La to 0) kK. ¢ Vl 
\ug 1919 
() Zint Industrial Laboratory, A. D. I 
Hi. Kk... Howe, Aug., 1919 
| Worl Malleable Iron, Enrique ‘Touced J 
1919 
\ 1) pat Heat by Various Surfaces, ‘I S 
I > AP 1920) 
I f A I ug Small Bras Pubes, T. S. ‘I 
| \ ‘ i} igh Condenser Tubes, Williar I ey 
Baufre a M C. Stuart, Dec., 1919 
| wed We (Gsaging in One Channel ( ‘ 
Lie hel, | 1920 
s { t Venturi-Mete ( t (y 13 
\\ ‘ \ 1920 
V Fire hingine ind = Efe r | Fig 
( 7: 2 Ju 1919 
I f Mate und Me " l ‘ ( 
bre ille, Paris, France, Apr 1920 
RR Transportation in the Mi ppi Valley, 1 \ 
S dek, May, 1920 


Section Papers Published During the Past Year 
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of Industry, Dr. Henry R. Seager, Nov., 
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Industrial Development in the Trans-Missouri Region, P. F. 
Walker, Oct., 1919, (Mid-Continent 

Research and Social Evolution, C. F. Hirshfeld. Feb.. 
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Some Twentieth-Century Problems, William B. Dickson, May, 
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Electric Arc Welding, F. A. Anderson, May, 1919, (San 
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Engineers 
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Society of Heating and Ventilating Engineers 
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American Society of Civil Engineers 

American Society for Testing Materials 

American Institute of Mining and Metallurgical Engineer 

Society of Automotive Engineers 

National Department of Public Works Association 

Engineering Institute of Canada 

Western Society of Engineers 

and many others. A total of 70 reports of meetings of 

other Societies have been published during the past 12 

months. 











Important Engineering Survey Articles 
of the Past Year 


Aeronautics, Investigation of Muffling Problem for Aeroplanes, 
G. B. Upton and V. R. Gage (Natl. Advis. Comm. 
feronautics), April, 1920, 

Maintaining Constant Pressure Before Carburetors of Aero 
Engines Regardless of Their Altitude, 1. V. Spencer 
(Alerial Age Weekly), July, 1919, 

Napier Lion Aircraft Engine (Automobile Engr.), Oct., 
1919. 

Tarrant Triplane (The Engineer), July, 1919. 

Engineering Materials. Corrosion of Condenser ‘Tubes (The 
Engineer), May, 1920. 

Effect of Corrosion on Wrought Manganese Bronze under 
lensile Stress, P. D. Merica and R. W. Woodward 
(American Machinist), Sept., 1919. 

Fatigue of Metals under Repeated Stress, H. F. Moore 
(Ji. Western Soc. Engrs.), March, 1920. 

Strength and Other Properties of Wire Rope, J. H. Griffith 
ind J. G. Bragg (Technologic Paper no, 121, Bur. 
Standards), July, 1919. 

Fuels and Firing. Alcohol Fuel Committee’s Report (Motor 
Traction), Aug., 1919. 

Low-Temperature Distillation of Coal, C. M. Garland 
(Power), Oct., 1919 

l.ow-Temperature Distillation of Sub-Bituminous Coal, H. 
K. Benson and R. E. Canfield (Jour. Ind. and Eng. 
Chem.), June, 1920. 

Gas Turbines. Develop. of Holzwarth Gas Turbine Since 1914, 
Hans Holzwarth (Z¢. Ver. deut. Ingenieure), April, 
1920. 

Hoisting Machinery. Shipyard Crane, W. H. Hok (Marine 
Engrg. and Can. Merchant Service Guild Review), 

May, 1920. 

Hydraulic Engineering. Comprehensive Plotting of Water Tur- 
bine Characteristics, K. R. Kennison (Proc. Am. Soc. 
Civil Engineers), Oct., 1919. 

Determination Velocity of Flow of Liquids, C. Camichel 
(Revue Générale de V'Electricite), Jan., 1920, 

Hexagonal Chart for Finding Velocity of Water in Pipes, 
C. W. Anthony (Engineering News-Record), Sept., 1919. 

Italian Water Turbines, N. Davey (The Engineer), Jan., 
1920. 

Orifice as Means of Measuring Flow of Water Through a 
Pipe, R. E. Davis and H. H. Jordan (Unir, Jl. Bull.), 
Dec., 1919. 

Seewer Governor for High-Head Hydraulic Turbines of 
Pelton Type, A. Strickler (Bull. Technique de la Suisse 
Romande), Nov., 1919. 

Surge Pressures in Pipe Lines, R. Bennett (Engineering 
News-Record), July, 1919. 

Hydraulic Machinery. Balanced Hydraulic Valve (Engineering), 
April, 1920. 

Determination of Energy Losses in Centrifugal Machinery 
on Basis of Their Characteristic Curves, R. Muller 
(Zt. des Ver. deut. Ingenieure), Dec., 1920. 

Internal-Combustion Engineering. Practical Brake-Horsepower 
Formula for Internal-Combustion Engines, H. Lemp 
((fen. Elec. Review), May, 1920. 

Valve Failures and Valve Steels of Internal Combustion En- 
gines, L. Aichison (Automobile Engr.), Jan., 1920. 

Fuels for Aircraft Engines (Natl. Advis. Comm. Aeronau- 
tics), March, 1920. 

Liberty Motor, O. Schwager (Der Motorwagen), Aug., 1919. 

Tosi Diesel Engines for Submarines (Engineering), Aug., 
1919, 

Doxford Oil Engine (The Engineer), Sept., 1919. 

Effect of Neutral Gases on Temperature of Working Fluid 
in an Internal-Combustion Engine, K. Takemura (,/1. 
Soc. of Mechanical Engrs., Tokyo), Sept., 1919. 

Investigation of Airplane Fuels, E. W. Dean and C. Netzen 
(Jl. Soc. of Automotive Engrs.), Sept., 1919. 

Sanders Pressure Turbine (J/. Soc. Automotive Engrs.), 
Nov., 1919. 

Lubricants. Oiliness of Lubricants (Engineering), Feb., 1920. 

Theory of Practice of Lubrication: The “Germ” Process 
(Jour, Soc. Chem. Industry), May, 1920. 

Machine Elements. Ball and Roller Bearings, Capt. J. B. 
Swan (Automobile Engineer), Sept., 1919. 


High Speed Turbine Gears, G. Stoney (Engineering), Jan., 
1920. 
Mechanical Reduction Gears in’ Warships, Engr.-Comm 
'Tostevin (Hngineering), May, 1920. 
Machine Shop. Cutting Power of Lathe Turning Tools, Geo. W. 
Burley (J/. Instn. Mech. Engrs.), Feb., 1920 
Pots and Boxes Used for Carbonizing, H. H. Harris (/ron 
lue), April, 1920. 
Tolerances in Mechanical Construction (Le tflenie Ciril), 
July, 1919. 
Machine Tools. Crankshaft Lathe, E. Viall (.imerican Machin- 
ist), Oct., 1919. 
Foote-Burt “Way” Drilling Machines, J. V. Hunter (Amer 
can Machinist), June, 1920. 
Relieving Attachment for Lathes (Engineering), April, 1920. 
Management. Fatigue and Its Effect on Production, \. Vautrain 
(Tecknik und Wirtshaft), June, 1920. 
Murine Engineering. British Battle Cruiser “Hood” (Engineer- 
ing), May, 1920. 
Turbine Gear Drive for Torpedo-Boat Destroyers, W. B. 
Flanders (Electrie Jl), May, 1920 
Mechanics Influence of Various Factors on Rise of Longitudi 
nal Internal Stresses Due to Rapid Cooling of Steel 
Cylinders, M. Portevin (Comptes Rendus hebd. des 
Seances de l Académie des Sciences), Feb. 1920. 
Stability of Long Struts of Variable Section, Prof. A. Ono 
(Memoirs Coll. of Engineering, Kyushu Imperial Unir.), 
Feb., 1920. 
Metallurgy. Occlusion of Gases by Metals (Trans. Faraday 
Soc.), Dec., 1919. 
Motor-Car Engineering. Producer Gas for Motor Vehicles, D. 
J. Smith, March, 1920. 
Physics. Arrangement of Electrons in Atoms and Molecules, I. 
Langmuir (General Elec. Review), Sept. 1919. 
Power Plants. Calculation of Dimensions and Conditions of 
Operation of Surface Condensers with Air Leakage, K. 
Hoefer (Zt. des Ver. deut. Ingenieure), Dec., 1919. 
Pneumatic Steam Turbine Governor (Power), Oct. 1919 
Present Limits of Speed and Power of Single Shaft Steam 
Turbines and Turbo-Generators (Proc. Am. Inst. Elec 
Engrs.), Jan., 1920. 
Power Transmission. Standardization of Power Plants, L. R. 
Lee (Power), April, 1920. 
Power ‘Transmission by Sonic Waves, J. Herck (Bull. 
Technique du Bur. Veritas), May, 1920. 
Pumps. Water Pumps of the Drainage Station at Codigoro 
(Schweizerische Bauzeitung), Oct., 1919. 
Railroad Engineering. Last Stand of Reciprocating Engine, 
\. H. Armstrong (Jl. 4m. Inst. Elec. Enars.), June, 
1920. 
Wind Resistance on a Train, C. F. Dendy Marshall (Railway 
Mechanic Eng.), Aug., 1919. 
Refrigeration. Design of CO. Machines, John E. Starr (Refrig. 
World), Sept., 1919, 
Salt Precipitation by Refrigeration, B. Block (Zf. f. d. 
qesamte NKalte-Industrie), Feb., 1920. 
Scientific Problems of Cold-Storage Industries, W. B. Hardy 
(Cold Storage and Ice Assoc.), May, 1920 , 
Test of a 2-ton Clothel Refrigerating Machine, M. C. 
Stuart (J//. 4m. Soc. Naval Engrs.), Nov., 1919 
Quincy Market Cold Storage Plant at Boston, Chas. H. 
Bromley (Power), Jan., 1920. 


Safety Engineering. Spontaneous Combustion, W. Smith (J1/. 


Royal Soc. Arts), Aug., 1919. 


Steam Engineering. Bucket Efficiency of Impulse and Reaction 


Steam Turbines, Prof. Tore G. FE. Lindmark (Teknisk 
Videkrift’ Mekanik), July, 1919. 
Determination of Efficiency of Turbo-Alternator, S. F. 
Barclay and S. P. Smith (Jl. Instn. Elec. Engrs.), 
Aug., 1919. 
Employment of Nozzles Instead of Cylinders or Wheels in 
Turbines, Prof. R. Mollier (Zt. Ver. deut. Ing.), Feb., 
1920. 
Testing and Measuring. Method of Reaching Extreme Alti- 
tudes, R. H. Goddard (Smithsonian Misc. Collections), 
March, 1920. 
Thermodynamics. New Thermodynamic Cycle, Wm. J. Walker 
(Engineering), May, 1920. 
Theory of Equilibrium Conditions in Saturated Steam, H. 
H. Martin (Lngineering), Dec., 1919. 
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An Experimental Investigation of Steel Belting 


Particulars Regarding Belt Material and the Joints Used—Description of Apparatus Employed in 
Tests— Determination of Relationships Existing Between Horsepower Transmitted, 
Velocity of Slip on Pulleys, and Coefficient of Friction 


By F. G. HAMPTON, C. F. LEH, AND W. E. HELMICK, STANFORD UNIVERSITY, CAI 


At the Annual Meeting of The American Society of Mechanical was chosen as the best material on acc ' 
Engineers, held December 2 to 5, 1919, in New York, Student and erties and its durability. 
Junior prizes were awarded to the authors of the following paper. It One of these pullevs, which was to be the driven pulle 
treats of an investigation undertaken by them at Leland Stanford machine, was keyed directly to the shaft of a 100-hp. S 
University as a partial requirement for the degree of engineer. Part dynamometer (see | which was us esting 
I was written by Messrs. Hampton and Leh in 1918, and Part II by i means OL absorbing the power a ere to the a e! 
Me Helmick the vear following. The first section deals with a ind, although recor : Kept ot the readings 
de scription of thre apparatus employed, thre character ot the belting, eter, they were int Ss a Cred ana alk 
and a discussion of the results obtained in investigating the coeffi- eal 
cients of friction and velocity of slip. Part Il deals more particularly othe! ev, | é er, 5 inted ¢ 
with the slip of the belting, which the original investigators recog- shatt ld in tw 
nized should be more carelullv studied. sp lor thie » I ' I ol 
PART I GENERAL INVESTIGATIONS 
| \ ( I ‘ ) 
‘ ( oO ' 
\\ desc 
I ‘ ! tie De! ! 
‘ \\ i 
‘ ‘ ‘ ippar . 4 
Lo 7 
e 7 ‘ ne ist hy “0 CO tructe that ver\ } oi) STy - — 
! DbDiained, ana aiso means provided to varv the speed o 
- Since very high efficiencies are expected, it is necessary to io 1 Jona ~ ( ( S i Mi , 
provide means for measuring, as accurately as possible, th 
losses of power which occur in the belt , 
- the } vy with whi es was ¢ rh 
3 Lhe apparatus must be so constructed that the tensions in the 
. ‘ : 3 , i her be 
eht and loose side mav be accurately dete rmined } 
P _ - : | orde! ( Sur rhe ns ) IL S ¢ ate 
t On account of the relatively small ship it 1s necessary to provid ' , 
: y two specia ers were hung bel d the « vel S } 
specially constructed apparatus to accurately determine this 5 ois 
, each one compietely reversed the direction of the be oO 1) 
variable | 
. . : the tight and se sides hetwee the rivel nd 
» For the sake of convenience it is necessary to have the machi ™ , 
* ' : ; x : pulleys. 
built so that belts ean be changed easily and different lengthis } 
In the original design of the machine the straight s 5 
used. . - 
the belt were all to b kept paralle] DV using a sma al i 
DESCRIPTION OF APPARATUS large driven pulley and idlers of such size that the sum o ‘ 
diameters of the driver and two idlers would be equal to the 
[wo special high-speed pulleys were constructed upon whiel diameter of the driven pulley. This arrangement was discarded 
the belt to be tested was run. since the speed at which east because of the work W ich would have been ecessary ol! the 
iron can be safely run is far below that which was desired, it was available apparatus and the belts were run with their straight 


necessary to select a stronger material and so construct the pulleys sections at an angle. The manner in which this ancularitv was 
that they could be faced with some other material than steel. corrected for will be discussed later. . 

The pulleys used were built in the department shops by the The idler pulleys were 
authors and consisted of two boiler-plate disks, a cast-iron hub, were free to swing in the 
and a wooden rim. The pulleys were made relatively large in pulleys’ faces, but were 
order that high peripheral speeds could be obtained with rela- direction. 
tively low shaft speeds. The facing consisted of sheet cork, which 


» hung on swinging frames so that they 
plane of middle of the driver and driven 
constrained from moving in any other 
They were carried on short shafts with high-grade ball 
bearings in order that friction would be reduced to a minimum. 


2%” 
309 








370 MECHANICAL 
The design of these pulleys was also controlled by the high speed 
at which they were expected to run, and it was necessary to ust 
a stronger material than cast iron. 

Castings were made which formed the hub and a thin, solid web, 
by sections from a heavy 


made eutting 


pipe 7 


and rims were piece ol 


e castings and steel rings were finished 


lap-welded 10-in 


all over, the proper allowance being made tor a shrink fit, and 
the rims heated and shrunk on to the webs, after which they were 
again machined all over and accurately balanced 

Since it was not considered desirable that the steel belt come 


the steel 


page at this point would be very improbable, 


contact surface of the idlers, even though slip 


the pulley laces were 
eovered with the same variety of sheet cork that was put o1 th 


} ] 
bares pulle NS. 


Throughout the test no trouble was encountered with the cor! 
faces of either the idler pulleys or the large pulleys, and, althoug 
speeds as high as 12,000 ft. per min. were attained, there seemed 


ndeney for the cork to fly off 
the the belt on the 
be accurately measured, yokes were put on the idler shafts aro 


the 


» he xr t 
t be no tle 


in order that pull eXe rted by idle rs could 


ie 


idlers, and to these were attached link chains which passed 


horizontally over ball-bearing sprockets so that, when the swing 


ing frames were in their normal position, the chams were tangent 
to the are of their swing and in the same plane. The chain from 
the idler, over which the tight side of the belt passed, hung ver 
tically downward after passing over its sprocket, and on it was 


suspended a stem with a plate on its lower end and upon which 


weights could be plaged. The chain from the other idler extended 


vertically upward after passing over its sprocket. and was at 
tached to the lower part of a dial balance which measured the pull 
on the loose-side idler. 

After the test it 


some kind of a shock absorber to reduce the vibration of the) 


introduee 
eedle 


starting was tound necessary to 


on the dial balanee, and for this purpose a spring balance of 
200 lb. capacity was used. It was also necessary to adjust th 
length of this chain on account of the variations arising from 
difference in tension, and to do this a turnbuckle was put i 


between the dial and spring balances. 

The swinging frames, guides, sprockets, and the dial balance 
were al] carried on a rigid superstructure composed of iron bars 
and angles, and this was firmly bolted to the same I-beams which 
carrted the shaft hangers holding the countershaft, and also the 
driving motor, so that there could be no relative movement between 
the various parts of the assembly. 

The bedplates which supported this unit consisted of two 8-in. 
I-beams 16 ft. long, which were set at right angles to the shaft 
of the Sprague dynamometer and firmly bolted to the floor and 
shimmed with neat cement. These bedplates formed a guide upon 
which the driver unit was supported so that this part of the ap 
accommodate 
belts of various lengths and without having to disturb the rela 
tions between the several elements of the unit. 


paratus could be easily moved along the bedplate to 


The motor which was used to supply the driving power was 
i variable-speed, three-phase induction motor with speeds of 600, 
400, 1200, and 1800 r.p.m., and rated at 4, 6, 8, and 12 hp. for 
these respective speeds. The motor was mounted on an adjustabl: 
base so that the leather belt driving the countershaft could b: 
tightened, and the controller was mounted on the sliding 


near the motor. 


Lrame 


The motor, which is of the most desirable type for the purpose, 
was not nearly large enough, and the 

‘f experimentation was limited by the available power supply 
and not by the transmission properties of the steel belt as it 


as a consequenc range 


should have been. 

Since it was necessary to make as accurate a determination 
possible of the shp which occurred in the belt at all times. two 
similar devices were made which would electrically control two 
speed counters, one mounted on the center of the driver shaft and 
the other on the driven shaft. Two Veeder revolution counters 
were used for this purpose, being fixed to the shafts so that their 
spindles rotated on the same centers as that of the shaft: the 
remainder of the counter floating on the spindle and remaining 


as 
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stationary. On the stationary part was suspended a bar which 


earried an electromagnet so arranged that when current passed 


through the coils the movement of the armature would actuate 
a small lever, which slid the floating part of the counter axially 
so as to engage the dog clutch and count the revolutions of the 
spindl Springs returned the counter to the original position 
and disengaged the clutch when the eireuit was opened 

This arrangement gave a Pairiv accurate measure of spec ar 
ause bot struments were made alike ind s e s were 

( - ( ( ‘ he Ss} lng-= oO Lii¢ ~ ( ! 

=! ‘ ‘ ) ‘ ) esuits Che ditt ! vas 
no ‘ €) on « e absolute speed, b ‘ e ditter 

ce oO Spy 2 te ! Counters o reviste eu 
< 0 ~ eluteles were o \ two Ww ¢ = I 
Sa pessib a probab 0 er! one reve 

elthe two re\ ee | w hie } S! 

say, only 2 r.p.iun., ma olve an error in shp of 100 
althoug the error involved in determining absolute speed is only 
a verv small fraction of one per cent Ln order to make accurate 
measurements of slip, 1 s evident that a differential counter 
should be used ot such design that it would reeord to is 
0.10 r.p.m 

The entire testing apparatus as herein described is i 
tralismission dvnamometer which measures its ow Osses Ll; 
Ing measured the tension in both the tight and the <S 
the steel belt, and the peripheral velocity of both at lng and 
driven pulley, the power delivered to the driving end of the belt 
may be computed trom the value of the net pull, whieh is the 
difference between the two belt tensions and the peripheral speed 
of the pulley tace In a simmlar manner the power delivered t 
the driven pulley may be computed from the net pull and the 
periphera! velocity, the tension m the belt being unitorm betweer 
pulleys, and the triction or slippage losses may be obtained fron 
the net pull and the velocity ot slip 


It is assumed that no work is done or power consumed in bend 


ing the belt, and this assulnption 1s substantiated by the faet that 
and 


the 


t 


be material is perfectly elastic within the limits worked, 


whatever power is required to bend the belt is given baek to 


system when it returns to its normal condition 
In order to further verify this assumption, pieces of the belting 


were caused to vibrate at a very high rate of speed by holding 


them on the teeth of a rapidly turning sprocket Had there been 
any appreciable internal friction losses present there would have 
been a noticeable rise in temperature in the part of teel whiel 


was subjected to such rapid bending. Although the pieces becam« 


warm at one end trom the friction of contact with the sprocket, 
and on the other end from impact on the material with whieh they 
were held, the part which was subjected to the severest bending 
remained cool 


} 


This leaves the only lossés sustained in transmitting power by 


steel belting to be those due to slippage ot the belt on the 


] 
col 


surface, and since this can be reduced to practical nothir gy b 


illy pel 


experimecnta 


increasing the belt tension, it appears that practic: 100 


cent transmission efliclenc¢v mav be obtained. Ihe 


results consistently verify this statement 


Bett MaTeriIAL AND CORRECTION FOR ANGULARIT 

The material which was used for the steel belts in this work 
was what is known in the commercial world as clock spring. It 
is very high-earbon steel drawn and rolled, apparently ground to 
size, hardened, and drawn to a dark-blue color. A rough test 
showed a tensile strength of slightly over 300,000 Ib. per sq. in 
and an elastic limit nearly as high. The material in pieces 0.0] 
in. thick receives no permanent set when bent around a radius 
of 15 im. and snaps with a clean break when bent around a 


radius of yy in. 

The chief difficulty in using such material for belting is to get 
a joint which will develop a sufficient proportion of the strength 
of the material. Considerable work was done in this connection. 
and, although no prediction of the durability of the joints used 
can be made, on account of the short duration of the test. they 
proved to be entirely satisfactory within the limits used, and 
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under conaditiol whien were probably much mo! re { =sInce the aiers were adjusted 1 t rl position for every 
would be tound in an actual commereial installatior change, the reat L ( et I ‘ 
Because of the arrangement of the pullevs, and the « i t to within one per ce! 
revers: ol e eurvature vyhich anv part otf the be re ‘ e! 1 hie ( oO 
! ‘ \ ; ~ ) l As eal ty ED } } ‘ . 
whieh consisted ol i Strap oO eu iture eq ‘ ’ ‘ 
i. ( an vile yo ends oOo ( ) ( ( “ ‘ 
‘ Oo \ 
‘ ') ( orie u ‘ r” 
’ der 
re ‘ 1 t t 
i 
f 
1) thie ( ( } 
i ( ( ) 
’ ré i 
qT ' t 
( ) mp ed oO “i ruie } {) 
( \\ ere 1 
} ‘ ) i ( 
‘ t t ‘ ( = r 
1 ‘ pri S r 
‘ re ’ - 
’ led the tret ind the a ray t erence 
! i ‘ 
r 
alr ‘ | 
I 4 ii Dalanee or the dene \ 





- 
On a he ‘ time , , r) 
< ! ! necessal t< CO f 
belting, and accordingly the field m whi Spe 
\ = <¢ ete | ’ | 
4 
\ i 0 rele <1 
] Oo ensio i ( star Value the to | 
‘ or ‘ roy rhe \ + f | 1 
tae @) ‘ or bp tT? ~ ppace ? ates I , " _ 
Sinee rhe ensio I Lhe iv] ~ ‘ ] “ ) ae 4 
ru ! readily be seen that tor a cereus a 
rsepower the tactor 7 T. eould be made ice > 
ereasu 7.. and that when tins quantity was r ee : 
s ili value the loose side ot the belt would beceo 
Atter covering the range of horsepower possible. the te vA 0 ‘a 20 300 400 ¢ ay AK ~ Bn) @D00 n 
changed and another run made with varving horsepow: : : per M 
Having covered the desirable range of tensions, the spe I DIAGRAM FoR Cowl \ 
~ ’ s om y AND 
then chan ged and another series of runs at t ; DIF? Ni | 
mace ] making a rut the pal . S 2 
é cond ions oO practically Oo lone he sw I ens I he ft re ly 
rc ere broug we bees " fy ealihration enrws 
t rnbuckles and readings were take rp I : : re ‘ O 
y » balance indie “= ‘ on ¢u 
‘ th de we e tensio n ft ( ‘ 3 » 7 
t ot rp 9 , tervals ere ust € Cross-s ‘ 
é rre startine ned stopp ry the eonnt 0.0] 0.75 ] Ooo 
The ‘ e other ; Hi s op ‘ 
eptio onstant " since enc re fore ‘ ‘ ee , 
oth the 1 es in a Hp 
l LL 3 O00 
part was entered on the log sheets By taking rea ‘ ‘ : 
- A chart was made (Fig. 2) from whi the horsepower at any 
Sprague ino! ter bean dat were ! cle ‘ «%e *. 
per or any ‘ le? oO / ! ) re rec nis was 
ea ratio ( ' l el ‘ ow eapaci sa I ( } : 
done by plotting the lines Hp K V« for values of K correspon 
served roug chee the other readines it ; ; , 
I thre requires es oft / 
A) ace irate ceahlibratior Vaiss made ot <l I t l! Str i! C! amet J y Y 
: Hp. 1 This can be obtained from Fig. 2 by using V, in 
on the test, including the two spring balances, stop wateh, an¢ : nae et 
dace oO } and ¢ ding both hor nt ? vertica s by 
dead weights The readings taken can be denende ; 
| . e Same powel! ot te 
a high degree of accuracy, with the exception of t} Fi 
( vmcy Is Computed H iking ey oO the Owe , ; 
r.p.m. in driver and driven pullevs. Sinee this is a verv st ss power ul te 
2 f : e belt to its power outpu 
Vain ind the error involved is it Starting am stopping the ; H 
aot P p. driver ip. loss 
counters, the pereentage of error in the indication of solut : 
speed is practically zero Hp. driver 
Since the readings of the tight-side tensio: j e centrifugal tension is determined from the relation: 


welghts, thev are as aceurate as the weights No diffieultv was We 
encountered in reading the dial balanee to the nearest pound, ar 
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Fig. 3 shows a plot of this using the proper units and from TABLE! DATA AND RESULTS OF TESTS ON 0.75% 0.01-IN, STEEL BELT 
which te for any belt speed may be read. a ze tee & ian 

u The value of the coefficient of friction was calculated from | : 
the relation: Slip Va Eff 

agile No. | R.p.m. | R.p.m.| ft. per ft. per T: | Hp. | Hp. per u SP 
log 1 — 0.4343 uf Run! Driver | Driven) = min min, lb Driver | Loss | cent 
t,—te --|— —|— 
where u = coefficient of friction o1| 94 249 ; 0075 | 46 | 0.16 | 0.c002] 99.9] 0.0231 o 
6 = angle of contact in radians. 242 240 i 2055 | 34 0.90 | 0.0008] 99 9) 0.12 8 
240 239 ‘ 2048 | 19 | 1.82 | 0.0031) 99.5 1.7 
DISCUSSION OF RESULTS 238 217 176 2032 $5) 2.64 | 0.1200) 5 

On account of the uncertainty of the test values of V, it was 16| 364 ‘ 0 6 0.235) 0.0001) 99 
first necessary to find, if possible, how this value varied with the ve rx aa. tae ee a ~ : 
others and to discover the law which connected its variation with ne - ogo | 19 3 29 | © coesl gee 

ied F S ; 0 38 Ol 99 

we valves Computed from Formula te= at . : . " hs ne 
_ 2400} —}— 1} Where t= Centrifugal Tension 12 Belt in Lbper Sq ln ; 
oe 9 W= Weight of [Cu In. of Stee! = 028331b ae : a 
eee | V= Belt Velocity in Ft per Sec M - 
+” 2000 g~322 7 an i a 080] 90 
.. 1800 {When Vis sn Ft per Mirt,te "Sree the Fa 

"140 Sf- 7 : 

VA 
ris 
40( aP2a 
| t whie the eurves for different speeds broke 
1000 «= 2000 3000s:« 4000 5000 © @000 1000 8000 XM 0000 ee ae \ ; 
Belt Velocitu FtperMyn BALES . ‘ 
Fic. 8 Curve oF CENTRIFUGAL TENSION ror BELT SPEEDS UP TO ae ’ f : ' 
10,000 Fr. per MIN, = 

that of other quantities involved, The first step in this pruvess 3 
was to plot the test values of V. against the corre sponding values | 
of hp. This was done over the whole range of the test, one shee! | 
for each constant, 7,. Table 1 and Fig. 4 show results and curves ae RD Se AS SL NS SS SN oe ee ee = . 
for 7, = 100 lb. f 

After careful consideration of the location of these points, it > | | 
seemed that the curves for all speeds for any 7, seemed to follow | GOOOFT PER MIN. 

a straight line beginning at the origin and then to break sharply = "i od OO Oe 5 Oe ee 
and leave this line, the point of departure depending upon the i! J 
speed, and being different for different values of 7. cet. OOOFT FER MIN 

It was also noticed that for high values of 7, the straight line aes i 3000 FT PER MIN 
from the origin was much steeper than for lower values. Work- i i —L_t : 1 
ing on this assumption straight lines were drawn whieh repre- S| pe i IS an att ha 
sented the mean of all points which seemed to locate the line. (4 } 

Although there is a wide variation in the location of these points, | 

it must be remembered that the percentage of possible error in 7p ee ee a pS 
the value of V, is very large, in fact large enough to justify the : icin : ) — , 

moving of practically any of the points to the mean line. 

Since it was evident that some simple law existed between the Pic. 4 CURVES SHOWING RELATION Between VELOCITY oF SLIP 
various curves, as shown by the change in slope of the main AF SOCREEER FOR 2 a 5m . 
straight line from the origin for different values of tension, values bas eri 
of V, were plotted against their corresponding values of tension, °°, SU™P™S!NSty we -defi lines radiating from very near the 
at coristant horsepower. This was done by taking the values of 07S!" anc cutting the lines of constant np. 

V; from each curve at 10 hp. and plotting them against the valu Sinee the qua rig : r, is more valuable for us eine rdl 
of tension corresponding to the eurve. tion with this work than the quantity 7), it was found desirable 

The relation as shown from the plot proved to be a very close ‘° provide some means of showing the relation of 7 I, to the 
approximation to a straight line and accordingly the line was other variables 
assumed and the lines previously located to represent the mean To do this ™ values of 7 I wae computed _ 
of the plotted points were so changed as to make their inclination points on the diagram, and after marking the values in their 
to the hp. axis conform to the law. This correction was con- ie places ve ese saslinsd malin show the lines of con- 
sidered desirable and even necessary on account of the uncertainty stant 7, — ae The intersections - constant-hp. lines and con- 
in the values of V», whieh has been discussed before. . stant speed lines were used for this purpose and the correspond- 

Data were now available for the construction of a characteristie '™% V#lues of 7, — 7, were computed from the following relation: 
diagram in which lines of constant hp. were laid down on V, and T 33,000 X Hp. - 


T, axes. (See Fig. 5.) It was noticed on the hp.-Vs eurves that ; . Va 
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This diagram may be used in connection with the design of a 
steel belt within the range of the values used, and of course applies 


only to steel belting of the same size as used 1 the test and run 
over cork-faced pulleys. 


For any belt speed the maximum horsepower which can be trans 


mitted with a given tension and the corresponding velocity of 
slip and 7 1, can be determined. For instance, if we wish to 
transmit 10 hp. we have a large range of values of both 7, and 
belt speeds from which to make a choice, but when eth | 
alues 1s f xed, the other assumes a det t¢ alue 

It must be remembered in using this diagram that o eto the 
method o s construction some ot the quantities represe 
the absolute values, but the limiting values corres) o 
others which have been fixed. Thus it we assume elt ‘ 
6000 ft. per min. with the onmginal assumption of 10 
mitted, it will be seen that 7, will have a e 4 ) 
This means that wit the eonditions which wet i e li) ) 
and ©0000 Tt. per min.) any value ot 7. Jess than 135 
be below the limiting value and that excess slip wouk 
pected It would be ad isable, however, to use a s OW t ! 
tension, since in this way the velocity of shp would tx 
decereuses 

Qn the other hand, if we wished to tind what sp r 
necessary if we assumed 7, to be, say, 200 Ib., t1 


appears that a speed of about 3600 ft. 
which 10 hp 
and at this condition 
Here again it would be 
the 


pomt, because 


least speed at could be transn itted w hout 


slippage, the slip would he ab 


ad Isaitole oO either neresiss ‘ 


per min 


tension, in order to work safely below 
the 


correspond to the 


Dees) Or 


relations on the diagram 


represent 


points on the straight lines 


holding 


which the 


and a 


and hp curves at power ol the belt 


ev breaks down very great increase in 


hv extending this diagram to cover a large range of hp.. 
velocity and tension, and applymg certain coefficients to cor 


sate lor changes of belt and other vanables whr 











S1Z¢ " ) 
a complete working diagram for steel-belt design would ly 
obtained 
The next relation which was wanted was that of the coefficient 
ot tnetion to the veloeity ot slip. The method sed in e¢aleulating 
- 
ee Ee ee ee a 
rrectea Ty 
ki > CHARACTERISTIC DIAGRAM FOR STE! LELTING 
This dis im Was constructed from the data 
1 ire tests It shows the relations whi exist etweer 
riable invelved, particularly as these relations 
the ints which deter ine the limiting conditions t 
‘ ess slippage ree rhe dotted lines represent ie f 
i / : 
these values has been previously explained, the values ot J ised 
being the corrected values obtained by the method betore described, 


Fig. 6 shows the curves obtained, and it was found that no 


only does the coefficient of friction vary with the veloeity of slp 
but the 
of slip and with a decrease of speed. 


also with belt speed, increasing with increased velocity 


A rather interesting feature was discovered in connection with 
the computation ot the the coetticient. In 


using the 


values of frictional 


quantity 
t —t, 


log 


t,—t 


e 
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it was found that for some readings the values of f, t- became 


negative, and hence the expression 


f le 
f t 
also became negative 
Investigation of the curves showed that such values appeared 


to develop at or near the points where the hp. and V, curves 


broke away from their common characteristie line. 


these values from the ex- 


Very little can be determined tor 








perimental data taker ! it is evident that such points are out- 
side of the practical range tor the use of steel belting The 
phenomeno! ean, owever, de eXpilalhed as follows 
W henever thie ‘ ‘ { ft. beeame greater than the existing value 
| / / 
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Velocity of Slip (Vg) in Feet per Minute 
Fic. G6 CurRVE SHowinG RELATION BETWEEN VELOCITY OF SLIP 


AND COEFFICIENT OF FRICTION 


of t,, which is the condition under which t,— te is negative, it 1s 
evident that there was no force acting to keep the belt in contact 
with the pulley on the loose side. Accordingly, the are of contact 
rise to 


the 


was diminished and conditions brought about which gave 


the unstable and uncertain conditions which showed up in 


experimental work. 


In obtaining the values of the coefficient of friction an attempt 


was made to compute them from the relation: 


Ft-lb. lost due to friction upr OV, 
vuere u coetheient ot trietion 
p = pressure per unit length of belt on pulley fae 
’ radius of pulley 
f = angle of contact in radians 


Ve velocity of slip. 
Assuming that the total power loss due to friction is also equr! 


to the product of the velocity of slip by the difference in tension, 
l T,)3 uproV, 


and since 


or 
u 
Fig. 7 shows the eurves plotted from this relation, but on 


account of their being independent of V,, values of u were ob 
tained in another manner. 
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DISCUSSION OF BELT JOINTS 


contended with 


the 


One ot the serious difficulties which had to be 


was the development otf some method ot ends ot the 


joining 
belt in such a way as to develop a tair proportion of the tensile 
strength ot the steel belt and at the 
with the smooth operation of 
that the joint will be sufficiently durable 


same time not to 1 


the belt and to be ol 


The following requirements are those which determined the 
most desirable oOlnt to use: 
a In order that there shall be the least possible amount of 


concentrated strain it is necessary either to have the joint extend 


sO CO 


along the belt as small an amount as possible, or to have 


structed that its tlexibilitv is approximately equal to that of 


original be It t oint is of such construction that there is a 


distinet change in the lexibilitv in adjacent se 


tions, the st 


would be so concentrated at the junction point that destructive 















stresses would cause an early tailure of the material. 

b On aecount of the design otf the esting machine it Was 
necessary that the joint would be capable of withstanding 1 st 
stresses and that nothing should intertere with usine both sides 
of the belt in contact with the pulley wheels. This condition, wl 
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Fic. 7 CURVES SHOWING RELATION BETWEEN COEFFICIENT OF 


FRICTION AND DIFFERENCE OF TENSION 

being essential for the test. is not necessarily applicable to all 
installations, because for ordinary straight drives only one side of 
the belt is run im contact with the pulleys. 

The material of the belt is a very high-carbon steel carefully 
tempered and any joint which depends upon the use of solder 
must be made in such a way that the original temper is either not 
drawn or that it is drawn to only such a degree that the material 
is not damaged. 

It can be retempered 
without tempering the entire belt, because there would be a sectio 
heat 
its temper and still would not be hot enough to harden. 


readily seen that a joint could not be 


each side of the heated part which would have received enough 
to draw 

Efforts were made to develop a joint which satisfied the fore 
going requirements, and after much experimentation it was found 
that 
as the 


the most 


test 


belt ends, so far 
butted 
edges beveled about 60 deg. and then seeured by means « 


successful manner of joining the 


was concerned, was to make a joint with the 


t silver 


the 
belt as possible 


annealing effect of 
length along the 


solder. Care was taken to confine the 


soldering flame to as small a 
and only enough solder was used to make the joint complete. 
With the °4-in. belt it was possible to confine the annealing effect 
to a very small length (as little as 1% in.), and to so distribute the 


solder that it was not 


necessary to do any filing in order to make 
the joint ready for service. 
this kind throughout the test with ap- 
parently no signs of weakening or failure and showing no un- 
desirable effects on the running stability of the belt. 

An attempt was made to weld the belting by means of an oxy- 


Joints of were used 


ENGINEERING 


THE JOURNAL 
Am.Soc. M.E. 


acetvlene toreh. but on account of the extreme thinness of the 


material and the ingh temperature required Was unsuecess 

In an attempt to make a joint which would develop a large 
percentage of the original strength ot the material, one of the 
ends to be joined was eut to a sharp V and the edges serrated, 


and the other end so eut as to interlock with it It is expected 


Pe | 


that when this joint was silver-soldered the stran 


bv the solder as it would be wit! 


This 


up bv the material instead ot 


the simple butt soldered jrnt. method was not a sueeess, 


beeause when heated to a sulheiently high temperature to flow 
the solder it buekled and twisted and could not be made tlat. 
Riveted jomts were also tmed and proved tarrly satistactory 
The joints were made in the \ shap nh order  ¢ phyuite f 
rivets and both ends were cut out so that the tendeney to stiller 
the joint would be reduced to a minimum. They were made by the 
use of a punching die into whieh one end of the belt was clamped 


and 15 No. 50 holes wer: punched The other end was inched 1 
the same die, being put through trom the opposite end so at 
he holes the two pleees exactly matehed Phe rivets ~ were 
No. 51 punchings trom phosphor bronze abo 0.0 ( 
These were placed 1n noles and headed dow! Pntiv on bp 1} 
s Cs eare ) ) rece he mia ! ) Tse 2. 
Cl 0 I \ Nis t Va I eonsiderab 
lengt! ( I nd her i ery Ss ill era Vas ere I t 
eda It is the opimion of hors nt ea 
and experimentatior i very satistactory ee 1 Y 


PART II 


N earrving out the work deseribed in Part | both Hamp 
and Leh realized that certain relationships existed betwee 


horsepower transmitted by 


INVESTIGATION OF SLI 


the belt. velocity of slip of the be 


the pullevs, and the coefficient of friction, but owing to the 
large error in their observed data on velocity of slip, thev were 
unable to find such expressions as have been developed below 
The difference of r.p.m. of the driver and driven pull : 
observed by the above authors was subject to a large error u 
that the revolution counters used did not read less than w 
One revolution would eorrespond to a ship of 8.625 ft. per mut 
were the observation period one minute long, as the circumfere: 


of both pulleys was 8.625 ft. 

Hampton, realizing that more accurate apparatus was nee 
to measure the slip, designed and partly constructed a different 
revolution counter that was completed by the author This revo 


tion eounter would indieate one one-hundredth of o 


difference, with a probable error of 5 per cent. 


THE DIFFERENTIAL REVOLUTION COUNT! 
The positions of the idler pullevs reverse the direction of the 


belt, and hence the direction of rotation of the 


The 


is such that the two wheel shafts rotate i 


ariver a 
pulleys is opposite mechanism of the differential. as 
monly known, 
directions and with equal r.p.m. when there is ro rotation of the 
The driver and shafts are connected 1 to 1 


Hence, if the 


pullevs are rotating with the sam 


ring gear. driven 


to the wheel shafts bv light chains and sprockets. 
driver and driven 


speed, 


ring gear is stationary. The pulleys having equal cireumferences, 


no slip would be in evidence when this were the case. However, 
as soon as the belt began to slip, the ring gear would rotate in 
proportion to the 
pulleys. 

The ratio of the ring gear to the pinion is 1 


difference of peripheral velocity of the two 
to 20, and that of 
the differential gears is 1 to 1, making the ratio of the wheel shaft 
to the ring pinion 1 to 10. A disengaging couplimg is connected 
to the ring pinion, by means of 1-to-1 sprockets and light chain, 
and is operated by the solenoid which in turn is controlled by the 
knife switeh. This coupling has twelve teeth on one side and a 
knife edge on the other, making the probable error 1/24 or 4.16 
per cent. In order that the chain be kept tight, a friction brake 
was put in between the sprocket mounted on this coupling shaft. 
and its supporting standard. 
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The revolution counter used was one specia ly constructed for Other similar lap joints averaged 76 per cent by test wher 
this particular use. The unit wheel being divided into tenths ecold-drawn iron wire was used for rivet material 
gave a ratio of 1 to 100 from the wheel shaft to the counter Owing to the idler pulleys reversing the motion, one side of 
Hence the difference of r.p.m. of the driver and driven shafts belt runs on the driven pulley and the other side on | ay 


was determined quite accurately, that is, to one one-hundredt! pulley, consequently it was necessary to have bot ides ol the 
of a revolution, which in terms of the pulley circumference is belt joint as smooth as possible 

0.0863 ft [he type of joint used in an installation of steel be 

j It was found after running some time that the vibrat or tl one of the shops was of the bent cover-plate type a vould 


chains eonnecting the pulley shafts to the revo ! have been quite successtul had the pulley o 


caused them to become stretched in place s, effecting rit rota larger diameter. This cover plate was bent to contorm wW th 


tion of the ring gear first in one direction and t] 1) the curvature of the smaller pulley, and the ends were bent up on 
site. This appeared to vary with the speed, but, as 1 | a radius of 34 in. It appeared that the tangential a eratior 
be determined, a probable error of from 1 to 2 | eent might be of the joint as it came on to the motor pulley kept the nt from 
. introduced following the pulley curvature [his induced ire in the belt 

Through all tests this machine serve s purp just ahead of the first row of rivets, and the combined stress of 
eurately and was a great help in adjusting 1 the tensior nd tlexure being in the neighborhood of the elastie 
Sprague dvr eter, for the point at whicl , { t caused rupture er 15 to 20 br. oper 
slip excessively could be observed at a g Wit It is the opinion of thé ithor that t type of ver-plat 
machine the data on th ppage ot the belt wo joint would be quite satistactory for use on pu eys ol not smalier 
that the results of the tests would have been usele: radrus than 15 in 

b Matt AL AND JOINTS 

The material used for belting in this test was e pring ste se | 
¥, in. by 0.01 in. It is manufactured in this country from Swed 
high-earbon charco steel, drawn, rolled, ground ea = | 
tempered to a dark blue. It ean be obtained i | | 

, 2 In. to 3 and 0.01 in. thick and costs from 6 t 8 ce 

per f r 

Tests of this material show the ultimate strength to be er ¢ 
300,000 lb. per sq. in. and the elastic limit slightly less. The belt c | ' 
ised in this test had no permanent set when bent around a radiu = © | 
of *, in. but it was found it would rupture when bent a1 + 40 H 


When the belt bends around a pulley, as much work is put 
bending it as appears when the belt straightens out on leaving . 


f 




















the pulley. This is not true of any other kind of belt, as power 7 
e - | 
is required to bend it and again to straighten it out an H 
The joint used on the belt tested was a silver-soldered lay int ' 
eae . t 
It proved very satisfactory throughout all tests and shows . 
| ‘ 
} ‘ 
> | =n ee ee ee . 
Fy | og a 5 0 
\ p-Pp wre on PulleuinTeras of Belt T "a 
. tI 
_ = \ ‘ l 
re I I ) CHARACTERISTICS OF A O.75-IN. 1 0.01-I~n. S BEL 
i. 
3 \ 
= \ DESCRIPTION OF TESTS 
53 * 
\ , » 1. 
o \ The ealibration of the weights and spring balance was made 
. ae just after the differential revolution counter was completed. The 
SA work checked quite well with the calibration made by Hampcon 
and Leh. 
7 ; ; 5 Several preliminary runs were then made to determine the 
in eapacity of the motor and the variations of speed with loud. A 
- 0 preliminary curve run was then made. A tension of 23.6 lb. in the 
—— ; ne “ ; 
e a“ a tight side of the belt was selected in order that the tension in the 
¥ . le nde ld he ad ; all : 1] 
. . “ es = 10086 s1de could Db made acticall ro, ail nf’ anu eXcessi\ 
(T,*T,), (T,-T,), and (P-TyT, 2T,) Belt ension. Lt ; yes ¢ lade practi , y zero wliowlng i xce e 
slip. The speed selected would also bring in the characteristics 
"G. S CHARACTERISTICS OF A 0.75-IN. BY O.01-IN. S I} of the motor and allow a certain change in the centrifugal tension 
j . of the belt. The curves resulting from this set of values and 
signs of necking-in where the temper had been draw1 [hese shown in Figs. 8 and 9 will be discussed below 
Joints when tested have an efficiency of about 60 to 65 per cent The four speeds of the motor with the arrangement of pulleys 
in pure tension, the rupture taking place on either side of the lap then on the machine would give belt speeds of about 3150. 4770 
where the metal has been softened. 6250 and 9450 ft. per min. In order that a wider range of belt 
Owing to the low efficiency of the silver-soldered and brazed speeds could be obtained, a large pulley and a small pulley could 
| Joints, a dozen or more riveted joints were constructed. P osphor- be placed on the driver-pulley shaft, and with these pullevs belt 
bronze rivets were used and one triple-riveted lap joint by test speeds of 2080 and 14,500 ft. per min. could be obtained. 
had an effi leney ol 8-4 per cent, rupture occurring DV shearing all Seven runs were made with each velocity for various tensions 
the ot ’ _ 3 } , , TY = 
a the rivets rhis Joint eould not be used on pullevs smaller than in the tight side of the belt he smallest is 23.6 lb. and cor- 


30 1 1 diameter f 
in. in diameter. responds to o0 lb. on the weight pan, while the largest is 111.6 lb. 
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and corresponds to 225 lb. on the weight pan. The interpolated 
results for 7, = 99.0 are given in Table 2. 

The run was always begun at the highest horsepower possible, 
and from five to six observations made as the hp. varied to zero. 
The load could be held quite constant throughout each run when 
the Sprague dynamometer was separately excited, but near the 
end of the test period, when the generator was self-excited, some 
difficulty was experienced in making all the observations. Before 
a run was begun, the surfaces of the cork pulleys were always 
cleaned in order that the conditions of the test might be the same. 


The 


following values were observed and will be discussed below: 


(7) tension in lb. on the idler over which the tight side of 
the belt passes; observed by the weights on the weight pan 
» i corrected tension in the belt in lb. as taken from the 


calibration curves 


(7), = tension in Ib. on the idler over which the loose side of 
the belt passes; observed by the reading of the spring balance 
T, = corrected tension in the belt in Ib. as taken from the 


calibration eurves 
N =r.p.m. of the driver pulley; observed from the reading of 


the electrically operated Veeder revolution counter 





























oe +e = Eee ee epwy'+ + jpn 
Computed from Formula; te= _ 
2000 |___ Where t.*Centrifugal Tension in Belt;.b per Sq. in. 
so We Wt /Cu th. Stee/=2.2833 Lb 
Cc — 4 V= Belt Velocity in Ft- per Sec — See a 
Ww 9: 322 
A 141 2x0 2833 42 +17 A+ —+— 
5 00f | phen Vp is used, te "372,3600 'D | | 
J | o.dooozs yy 
5 | 
2 1000F mee eee ties ae ae ta L711 or | “ 
= i } 
e a eo a — pf a Pe ee 
= 
Dn eS Se a a oe . a oe 
> | | 
“ 500} 4 
E val 
VU me :=> >. aan OE GR En Gn | a, See Vier) “aie ieee nny | “ 
v 0 So 
oe 00 «62000 «3000 4000—sF— is N—(ir CO 
Vp" Belt Velocity, Ft per Min 
Fic. 10 CURVE OF CENTRIFUGAL TENSION FOR BELT SPEEDS UP TO 


NOOO FT. PER MIN, 


n = dillerence of r.p.m. of the driver and driven pulleys as 
observed from the differential revolution counter. 

A reading of the brake arm on the Sprague dynamometer was 
also taken and used as a check on the power transmitted. 


NOTATION 


7, = actual tension in the tight side of the belt in lb. 


t, = actual unit tension in the tight side of the belt in lb. per 
sq. in. 

7, = actual tension in the loose side of the belt in Ib. 

t, = actual unit tension in the loose side of the belt in lb. per 
Sy. 1. 

7, = centrifugal tension corresponding to the velocity at which 
the belt is passing around the pulleys in ib, 

te = actual unit centrifugal tension in Ib. per sq. in. 


7, — T, = difference in belt tensions in lb. or the useful force 
in the transmission of power. 

Va = belt velocity in ft. per min. 

1’, = computed velocity of slip of the belt relative to the pulley 
in ft. per min. 

Vee = Velocity of slip of the belt in ft. per min. corrected from 
the curves where Hp. == 0.177,°"" & V, 

P = actual tension in belt producing pressure on pulley, |b. 


p = pressure in ll). per sq. in. per unit length of belt on the 


pulley face 
W = weight of 1 eu. in. of steel in Ib. 
g = gravitational force 
r = radius of driver and driven pulleys in ft. 
u = coefficient of friction 


§ = angle of contact in radians the belt makes on the pulley 


face. 
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rABLE 2 DATA AND RESULTS OF TEST ON 0.75 x 0.01-IN. STEEL BELT 
Run Ni T) "” P vy." H 
R-4 9 ( 6 0 OLS 1 67 0 4s 
> 4 OO) 6 OS { 1s 
~ Oo 9 76 ( ) 
.é Too ) 
y 10 203 5 0 269 
j O70 aa 0 8 
) 1610 6.84 0 t 
‘ 6040 7.69 ( ‘ 
"mf t ) mM) O68 9 92 ) 
t in) ; { 
7 ONO) 2? OS0 
7s 6200 On 0 OS4 
a9 0 0 180 mH { 
‘ a) t» uM it 
+ S 47 4 7S ( ; 
is f “) 0 xu wid 
* Interpolated values 
7500 
7000 
6500 
= 
Lom 
e000 
‘= 
vy 
a. 
Ss 
5500 
c 
° 
wo 
o 
| on 
~= 5000 
> 
=) 
= 
‘= 
+ 
& 4500 
VU 
¥ 
i 
~~ 
4000 
3500 
3000 
000 =: |1000 2000 000 4000 1600 6,000 
Vp* Belt Velocity ,Ft.per Min 
Fic. 11 CURVE OF CENTRIFUGAL TENSION FOR BELT SPEEDS UP TO 
16,000 Fr. PER MIN. 


Disc USSION OF CI RVES 


The computations necessary in working out a set of values in- 
volved a great number of operations. An attempt was made to 
plot curves of various functions that would constantly enter into 
certain equations. 

The values of t- and T, were first computed and plotted as 
shown in Figs. 10, 11, and 12. The equation for unit centrifugal 
tension 1s 

12WVW'a 
g 


c= 


where W = 0.2833 Ib. 
g =32.2 
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I 12) CURVE OF CENTRIFUGAL TENSION FOR BELT SPEEDS UP TO 
17.000 Fr. per MIN, 


that of 
This curve shows practically straight-line vat 


lhe most noticeable relation is velocity of slip and 


horsepower. ation 


up to a certain point where the velocity of slip increases very 


suddenly. Inspection of the data shows that at this point ¢ te 


and hence there is no pressure on the pulley where the belt leaves 


the driven pulley. As this is the ease, it would be expected that 
the velocity of slip would become excessive. 

The curve of P as a function ot slip shows that the pressure 
decreases with an increase of slip up to a point where the pressure 
As can be 
seen from these two eurves, the pressure on the pulley and the 


decreases but slightly with a large increase oft slip. 


horsepower are related, but tor the present the most striking 


relation appears to be in the eurve ot horsepower and slip. 


The relation between the coefficient of friction and velocity of 
p apparently exists in Fig. 8. 


This is a misconception, for 
the curve should not pass through zero, sinee the coefficient of 


All that this 


friction of rest between cork and steel is not zero. 
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Vg Velocity of Slip, Ft per Min 


ky ] ( VES SHOWING RELATION BETWEEN VEL FF SLIP 
AND LIORSEPOWER 
| | is I! ce t! lor ( stant \ © ¢ / bs 
) eertal = Ww il ‘ i straig | hese s 
were plotted, the curve tor l v9 ib. Delng shown 1 Kige. 13 A 
dashed line was then drawn suc that the estimated slope wi 
s nearly as pos-ible coincide with the mean average ot the points 
ly ese curves this line is a light dashed one and noted by the 
word kestimated It must be remembered that in these curves 
all points in the vicinity or above that where | ft. are not 
plotted The figures on the mght show the belt velocity and hp 
i W ( f 
When this was done for all values of 7,, the slope was ‘ 
and tabulated with the corresponding value of 7,. The equacion 


mX, where m 


slope m was plotted as a tuvetion 


of a straight line passing through zero is } 


With this in 


, and resulted nn 


slope. mind the 


ot 7 


tion otf this new curve the data were plotted on logarithmic eross- 


a parabolic curve. To determine equa- 


section paper. The result was a straight line which had 0.17 for 
its intercept and a slope of 0.65, indicating that th 
equal to 0.17 7 


From this it was a simple matter to deduce the equatior 
Hp. = 0.17 


As all ol the points ot the estimated slope m did not fall on 


slope m was 


i. 


another line, the which 


computed trom the above equatio 


the logarithmie eurve, slope ot wae 


, Was drawn on the curves and 
noted by the equation 
The values of the velocity of slip were then eorreeted by the 
use of these curves and the corrected value was tabulated as V 
Fig. 13 was then plotted to give an idea of the relation of hp. 
to V 


- at various values of 7,. The lines of constant 7. are shown 
as solid straight lines. l 


The light dashed lines are lines of constant 
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Va and the points of intersection with the lines of constant Vg 
were computed from the equations 
Hp. = (7,— 7,) X | 
7 - 0.00000022 V~¢ 


The relation of u to Vee, 


3 
Va and P was more diffieult to de 
An attempt was 
the observed 


termine owing to the large number ot variables. 


made to select groups of values trom data wher 


two of the values remained constant. This could not be done for 


enough values to find a between the other two 


relationship 
difficult 
It seemed that new data must be taken or that interpolations must 


variables, and for a time the solution looked mueh mort 


be made from the data already at hand. 
that the 
practical for but one observer, interpolated data had to be com 
puted. 


As the taking of new 


data, such two ot variables remain constant, was im 


The values of T, and Vg were interpolated from « 


inves 
and the observed data. 

A large number ot groups were selected, and in each group two 
two variables could be 


and sometimes tliree sets of values of the 


obtained when the other two remained constant. These values 


were plotted on logarithmic cross-section paper and were found to 
having approximately thi For 
example, the relationship between u and V Table 3 


be straight lines same slope 


is shown 1 
for one value of P throughout the set of groups. 


rABLI RELATIONSHIP BETWEEN AND J 


Data similar to those in Table 3 were obtained for pressures of 
other values and the relation found. 
averaged and found to be 1.37, 


The exponents in each were 
it then being evident that 


u= Voc KTP) CE XK T(¥% ea) 


where K is some constant. 

The characteristics of the eurves plotted of u as a function of 
Ve and P when Ve- was constant, showed that Vg and P varied 
inversely according to some power. Interpolations and computa- 
tions similar to the above were made, and it was found that u 
varied inversely as some constant multiplied by the square root 
of P. Again the same methods were followed, and it was found 
that u varied inversely as some constant multiplied by V¢'*. 

This gave the equation 


_ Ve" XK 


pp xX Va* 
and 75 values of A were solved from the equation 
u A p* V4 Va 


K = 





vo 

The values varied from 2.71 * 10° as a minimum to 4.04 « 10° 
as amaximum. The majority, however, were in the neighborhood 
of the average, which was 3.1992 « 10°. 

The final deduction of the relation of u to the other variables 
is given by the equation 


Fa” X33 x19 
> = 06 ry 1 
p x J d 
CONCLUSIONS 


The first equation found in this investigation is useful in de- 
termining the tension in the tight side of the belt, when a given 
amount of power is to be transmitted and a reasonable velocity 
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of slip (not greater than 3 ft. per min.) is assumed. The wear 


on the pulley facings is in proportion to the velocity of slip, and 


hence it is advisable to keep this value as low as possible to pre 
I 


vent wear. Knowing this tension, the belt may be eut to lengtl 
by computing the total elongation due to the tension, and the 
distance that the cork will be depressed due to this tension Ihe 


belt may then be joined and placed on the pulleys. 


Che second equation, while not as practical as the first, is inte 
esting trom the teehnical nature with which the different tactors 
vary the value ol the coefficient of friction as the range ot powel! 
transmission is passed over. The coefficient of friction of re 
between cork and steel at a given pressure would not appear to 
be zero as this equation would indicate were the velocity of 
zero 

The ethimeneyv of trans sslon Was alWavs so near LOO 
that it was not tabulated in the data Onlv in extreme « 
it tall bel s cent, and the author spent but little time on 


this computatio 
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A paper on Recent Advances in Utilization of 


Ene M. Bergstrom, ot London, read betore Live 


Mechanical Engineers, January 23, 1920, directs attention to the 
main lines along which the development of this highly-speeia 
branch of engineering has taken place, and indicates bri 


general effect on the utilization of water power In consider 


these developme nts as deseribed in the paper, Mr. Bergstrom sun 


marizes the outstanding features as follows: 


a The exelusive use of two tvpes ot turbines onlv, namely, 


Francis reaction turbines for low and medium heads and 


impulse wheels tor high 


b The extension of the use of Franeis tu 


approaching SHU tt ana Pelton wheels 1 slits store na oO 
S500 tt. 
( The exclusive adoption of balanced wicket rates tor ( 


the cireular nozzle wit! 
combined deflector regulation for Pelton 
d The turbin 


specific speed permitting the use of single 


regulation of Franeis turbines and 


and needle wheels 


standardization of runners id inereased 


vertical units of large 


output under low heads 

e The general increase of output per unit, the maximum out 
put at present being 31,200 hp. 

f The general increase of the overall efficiency of 


to 10 per cent 


about 6 per 
eent 
gd The exelusive use of oil pressure governors 
h The efficient differential 
tanks ) 


regulation (by means of surge 


of turbines using long pipe lines 

i The employment of large-diameter pipe lines under hig! 
heads, resulting In an appreciable reduction of the initial cost 
ol development. 

These developments, coupled with the improved construction 


of impounding dams in addition to multifarious improvements 
in details to sure effeetive safeguards and reliability in opera 
tion, constitute as such an enormous advanee from a_ purely 
technical point of view, but of even greater significance has been 
the unlimited field thereby opened up for the application of 
electricity and the extended seope given to the utilization of water 
power in the civilization; issues of the 
magnitude have been raised affecting the economie life and future 
prosperity of nations, and from being a question to be left solely 
to private enterprise, the control and development of water power 


now rank among the vital problems of national interest. 


service of greatest 








Design of Ore Fleet for Upper Mississippi 


Economy of River Transportation of Ore as Shown by Experimental Trips on Upper Mississippi 


River 


‘Towboat s 


By WILLIAM S. M 
This paper deals principally with the design of an ore fleet for the 


The 


trips which were conducted during 


upper Mississippi River author describes two 


the war to try out the pe 


of such transportation on the Mississippi. The results of these experi 
mental trips uarranted the construction of fleet of 24 bar nd 
t towboats for traffic of ore and fuel on the upper Mississippi River 


The writer, as engineer of the U.S. Engineer Office at St. Louis. was 
the difht 
He also 


Vv SSiS sipppe 


di 


in charg the design of these vessels and describes 


encountered and the manner in which they were handled 


information the fleets for the lower 


and thre H 


I loped in 


concerning 


rites 


River arr-or River, and the terminal facilities hein, 


cities and towns alone these rivers. 


s country ha ‘ 
Wo! Was qui realized that tl 
materia r manufacture of munitio 

presented one of the st important proble: 
pecially as the : ement of large bodies of t: 
wopedimentu soon began to crowd and embarra 
the point of breakdown. For relief, in part, the 
W4vs W ( wy din Ma } ‘ 
reache e War Department, with tl lea 
transpor n on the Upper Mississippi River 
Minnesota ore fields to the coal fields of the Mi 
crease I lurnaces there, the production o 
manutacture o! ut near St. Louis Chis eff 
small p eet composed of six steel bar; “ 
Engineer District at St. Louis, each of 600 tons « a 
steel-hu tern-paddle-wheel towboat of or ul 
aie Mis pi River Com | 
tor such tratte loaded with about 3000 rs 
to be sok St. Paul to meet in part the expens 

iking, | St. Louis Julv 31, at the beginning 
OW el ( Tie proceeded without! enient 

ng a tina he middle of Aug 

At St. Paul considerable delay ensued in unloading at the water 
front the unusual quantity of coal, and in obtaining 1 loading 
ore for the return trip An extra quantity of or ng beer 
delivered by error of the railroad and ore companies, four mor 
small wooden barges were borrowed at St. Paul from the ] 
gineer Department, for its transport, and were added for the 
downstream trip to the tow, already rather too large and heavils 
laden for the prevailing river stage, which had been falling stead 
ily until the conditions almost reached the recorded |: mits for 
a navigable season 

The whole tleet, with about 3400 tons of ore. left St. Pau 
August 28, and although the draft of the barges was at the ex 
treme limit permitted by the channel depths, they were floated 
over the shoals and bars with tan success: but the towbo ) 


for the deeper water of the lower river, was of slichtly creater 
draft, passing that limit, and grounded at nearly every ri 
encountered. Then, too, as the boat was nearly touching bott 
at many other place s, it lost control of the tow, and the 
also in the 
smaller and lighter-draft boats were broucht to the assistance of 
the struggling fleet, and after two months of incessant effort 
vessels arrived at St. Louis. 

Meanwhile a similar second fleet had been collected at St. Louis 


and, loaded somewhat more lightly with coal, had started north, 


were frequently grounded soft river sand Other 





+ Princiy Assistant Engineer, U, S. Engineer Office 
Abstract of a paper presented at the Spring Meeting. St. Louis. Mo., 
May 24 to 27, 1920, of THE AMERICAN SOCIETY OF MECHANICAI ENGI- 


NEEBS, New YORK 


All papers are subject to revision. 


Particulars Regarding Design and Construction of Barges and 
Terminal Facilities Projected, ete. 
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ore and 


l ribu to tl reliet ot t ute sho. ‘ 
coal cars, the nited States Shipping Board, Emergeney Fleet 
Corpor! oO made a i ment ¢ $3,360,000 for the construction 
of 24 barges and 4 towboats, to be entire ste pecially 
designed tor this through tratti ore and fu e shallow 
Upper Miss ppi Rive Lh mber ot b ( rward 
reduced to 19 and the funds increased to $3,860,000 to aid in the 
construction of terminal loading and unloading apparatu 
DESIGN AND CONST ON BARGES 

lhe design of the vessels fell to the writer’s charge under the 
U. S. Engineer Office at St. Louis, under the War Department, 
and in this work most valuable counsel and assistance was freely 


given by Mr. M. H. Von Pagenhardt, Naval Architect, formerly 
with the Kansas City-Missouri River Navigation Co., and by Mr. 
J. W. Gerell, Naval Architect. Miss ssipp1 River Commission, 
both at St. Louis 

As is well known, large barges offe1 ! greater cCarryving C&le 
pacity per unit of fleet area and draft, (b) lower cost fo~ con- 
struction and upkeep, and (« ess resistances propulsion with 


consequent reduction in transportation cost per unit of capacity 
than a fleet of smaller vessels aggregati gy | Same capacity. 
With these considerations in view, the dimensions of the barges 
were fixed just within the phvsical limits set by bridges and locks 
in the river reach to be navigated. 


The 


width or beam, and 10 ft. dept! 


dimensions chosen for the barges were 300 ft length, 48 
The length, 300 ft., of the 
Moline Li ( length of 
The minimum for the 
bridges, with one exception, is about 150 ft., thus the width of a 
144 ft. <A tt 
allowed three barges to be grouped about each towboat. the most 
advantageous arrangement in towing, without necessitv ef break- 
ing tow when the many The depth 
provided the necessary longitudinal strength and stiffness of hull. 


With thes that 


£4 
the 
channel elearanes 


the rapids at and laire fixed 


locks o1 


the component barges, 


unit fleet or tow was limited to about width of 48 


running through bridges 


dimensions it was found such a barge would 
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carry about 850 tons of cargo on a draft of 4 ft. during low 
water, increasing at high stages to 2500 tons on 8-tt. dratt when 
going upstream, and to 3000 tons on 9-ft. draft when floating 
over the bars coming downstream. It that the 
annual average load would be 1500 tons per barge, making 4500 


was estimated 


tons per tow each way, and also, that about 16 round trips tor 
each boat could be made during the boating season of 7 to 8 
months, giving a unit annual capacity to each towboat of 144,000 
tons, or, 576,000 tons to be moved by the fleet annually between 
the cities, The barges, therefore, were laid down on this basis. 

It was found that Minnesota ore at about 115 lb. per eu. ft. 
could be readily earried as a deck load to the capacity limits as- 
signed by the construction of necessary bulwarks 5 ft. high en- 
tirely around the barge. Also this would permit the use of the 
full unbroken deck as an upper chord to the barge considered as 
a girder, giving the desired longitudinal strength of structure with 
minimum weight of metal. But the full deck had to be abandoned 
as the upstream eapacity cargo of coal could not be adjusted to 
these conditions, beeause the much greater bulk of coal per ton 
(about 55 lb. per eu. ft.) would require piling so high above deck 
as to be dangerous, and this compelled sinking the latter in the 
form of a great hopper, or open hold, 5 ft. deep, the barge thus 
losing longitudinally the strength of the sunken part of the deck 
which becomes the hopper bottom near the neutral axis of the 
vessel. 

Longitudinal strength of structure was therefore given by wide 
(6 ft.) deck stringers on each side of the hopper, increased by a 
steel combing 1 ft. high above deck, running entirely around the 
hopper and adding to the depth of the latter. 

The final dimensions of the cargo hopper are: an unbroken 
length of 256 ft., 36 ft. width, and 6 ft. depth. The hopper is 
drained at the corners and middle of each side by 4-in, drain 
pipes passing through the barge at about the 4-ft. draft line, and 
controlled from the main deck by proper valves. The hopper 
bottom is of 44-in. plate, supported on longitudinal 6-in. channels 
spaced 12-in. centers as deck reinforces, to withstand inevitable 
eareless handling of heavy clamshell unloaders. 

The open hopper, of course, is suitable for carrying any other 
materials or commodities not requiring protection from the 
weather, either in bulk or manufactured, as clay products, brick 
and tile, structural steel and machinery, lumber, ore, stone, ete. 

The form of the barges, in seetion, thus given by the hopper, is 
that of two side pontoons, each 6 ft. wide by 10 ft. deep, con- 
nected by a double bottom 36 ft. wide by 5 ft. deep, and in the 
bottom and pontoons, which latter act also as expansion tanks, 
there is stowage space for 1500 tons of oils or nearly 2000 tons 
of bulk molasses “ blackjack” now beginning to move to this 
country from the West Indies via New Orleans. Liquid cargoes 
are to be loaded and discharged by a 6-in. pipe system, with sue- 
tion and discharge valves in each barge compartment, operated 
independently by a large steam pump, and also by hand pumps, 
installed m one fore peak of the barge, steam supply being had 
from the towboat or from steam plant on the loading or discharg- 
ing dock. The pipe system can be used also as a bilge system. 

In addition there is a smaller pipe system, with fusible plugs 
and nozzles, passing under deck for steam supply to each com- 
partment for fire smothering, and the compartments are entered 
through water-tight deck hatches, fitted with ladders, and are 
vented for oil evaporation by goose-neck pipe vents through the 
decks of the side pontoons close to the hopper combing, the 
mouths of the vents being carefully screened by fine-mesh copper 
netting, and closed against water ingress by balsa wood ball float 
valves soaked in linseed oil and varnished to prevent weather 
checking. 

The barges are fitted at each end with hand capstans, hawsers, 
steel anchor cable, cable reels and stoppers, heavy stockless an- 
chors handled from davits with blocks and falls, towing bitts and 
numerous kevels, chocks, side fenders, ete. 

The straight body of the barge is about 168 ft. in length, the 
ends are alike and each, with long, easy rake of 42 ft., is molded 
for 66 ft. in length, with about 1 ft. sheer, and forms a spoon- 
shaped bow, giving remarkably easy lines and resultant least re- 
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blo k 
iving large displacement and capacity. Thi 


this 


sistance to towing, yet the coctlicient of form was kept 
above 80 per cent, g 
loaded economical speed is calculated at 544 m.p.h., and at 
speed and 3!» ft. draft the resistance was found on trials to be 
only 1.7 Ib. per ton of displacement (total weight of barges and 
cargo, 1200 tons), or fully one-third less than the resistance of 
standard short-rake, seow-bowed barges. 

Owing to the great combined width of bottom (144 tt. of a 
tow of three / 


water, they are fitted with short wooden swinging side tenders in 


barges, with attendant heavy “drag” over shoal 
order to spread them slightly apart, thus offering spillways be 
tween the vessels, and tor further reliet, escape of drift, ete., the 
bilges are rounded with 5 ft. radius below the average dratt lin 

12 cross-bulkheads, and 1 


longitudinal bulkhead, or keelson, between bottom and hopper, 


The barges are divided by central 


into 2 fore peaks and 22 water- and oil-tight compartments, each 
controlled, as stated, by pipe lines and valves, vents, hatelhes, et 
Each barge when empty weighs about 550 tons, on 1! s in. dratt 


and the average cost at prevailing high prices is about $110,000 
per barge. 

The barges have been constructed under separate contracts at 
the con- 
from full-size 


three yards. They have been largely “ fabricated” in 
tractors’ and associated shops, from templets take: 
mold lines, the fabricated parts being then erected on the launch- 
ing ways. At this writing seventeen barges have been launched 
and completed, and the remaining two are expected to be finished 
in June. 


DESIGN AND CONSTRUCTION OF TOWRBOATS 


The design of the towboats presented a problem even more 
complex than that of the barges. 
unit tow of three fully 


The power required to move a 


loaded barges, carrying 7500 tons ot 


high 
about 2000 hp., a greater power than has been heretofore pro- 


freight, upstream against the strong current of water, 18 
vided (or deve loped ) on a river towboat, vet the gvreat weight ol 
such a power installation, had to be mounted upon a hull of very 
light dratt necessitated by the shallow depths at low water stages 
of the river. Nor ean boats, as can barges, utilize fully in draft 
even the meager depths thus offered, but require, especially at the 
stern, a marginal or surplus depth below the hull to insure vitally 
essential obtained by 
hull. This re- 
quirement limited the low-water draft of the boat to slightly less 
than 4 ft. at the bow and about 3 ft. at the stern, but as these 


extreme conditions obtain only during the low-water season, wit! 


backing power and maneuvering «bility 


throwing the race water from the wheel under the 


its greatly reduced currents and necessarily lighter loading of the 
barges, the full power of the wheel is not then required to be 
developed, and also the fuel supply to be carried may be greatly 
reduced, these conditions aiding to secure the lighter draft desired. 
At high stages the increased quantity of fuel to be earried, and 
possibly some water ballast in hull compartments provided there- 
for, can be relied upon to inerease the draft 18 in. and 12 in., 
respectively, at bow and stern, and thus secure at will wheel im- 
mersion sufficient to develop the full power of 
machinery. 


‘he propelling 


Three types of towboats and propelling wheels and appropriate 
machinery were considered; namely, hull with twin screw pro- 
pellers in tunnels; side-wheel towboats; and the stern-paddle- 
wheel towboat of western river type, which was found to best 
fulfill the exacting conditions of the service planned. Objections 
to this type were the great overhanging weight of the paddle 
wheel, making difficult the fore-and-aft trim of the hull, and its 
rather inferior steering-ahead qualities as compared with side 
paddle wheels or twin screws; but its great backing and “ flank- 
ing” (backing with strong sidewise movement’ power give it 
unquestioned superiority over the other types. 

The selection of the proper type of paddle wheel was also im- 
portant. The radial fixed paddle wheel was chosen because of its 
simplicity of construction, ease of repair and, as compared to 
other types, light weight. The wheel designed probably will be 
one of the largest that has ever been installed in a stern-wheel 
towboat. While it weighs less than 60 tons, it will nevertheless 
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FIG.|-GENERAL PLANS OF UPPER MISSISSIPPI RIVER OPEN HOPPER TYPE BARGE. LENGTH OF HOPPER,256 FEET; WIDTH OF HOPPER, 
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FI6.4-~ MIDSHIP SECTION OF OPEN HOPPER TYPE BARGE FOR 
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be 22 ft. im diameter with 12 wooden paddles, each 40 tt. long by 


> « Se 


3) tt. wide, borne on 7 wheel flanges. The r.p.m. will be 22 to 2o, 


to develop the tull power of thrust of 50,000 tb. required. 11 
shaft will be ot torged nickel steel, caretully annealed and ma 
ehined to dimensions. It will be 46 ft. 2 im. in length, 25 

side diameter, but with 7 octagonal seats on wilieh the wheel 
flanges will be keved, hollow-bored to 19 1 diameter, with tlie 
ends reintoreed interiorly and integrally to 6 in Iekness 

the crank grips and journals, tapering into 3-1n. walls under 
between the outside langes. 


The engines are twin tandem compound condensing, 24-1 
high-pressure and 43-in. low-pressure cylinders, and 8 ft. stroke 
and are designed tor an initial pressure of 250 |lb., with steam 
superheat of about 75 deg. In order to .arry the great weight o 


the engines well forward of the stern of the boat, thev are fitted 
with 2 sets of pitmen, crossheads and slides, separated by about 
17 ft., an arrangement which has been tried recently with suecess 
on other government boats in the St, Louis District. The surtaee 
condenser is of usual type and has 3000 sq. tt. of cooling surtace 

The boilers on each boat are two in number, of Heine cross 
drum marine type, with 3%o-in. tubes 14 ft. long; each boiler 
having 4250 sq. tt. ot heating surface, 100 sq. ft. grate surtace, 
and with stack superheater (Foster type) and feedwater econo 
mizer, fan blower leading directly above to an individual stack 
and with turbine forced draft in the furnaee which is fitted wit 
grates tor coal fuel, but arranged also for ready installation of 
burners, air preheaters, ete., for oil fuel, as it is highly probabl 
that tar fuel, which can be obtained from loeal coking plants, 
will be carried in the oi| compartments im the hull. 

The auxiliary machinery will include heavy steam capstans, 
hand eapstans, settling tanks and neutralizing and elarifying 
plant for boiling water, domestic water supply, electrie-lighting 


plant, refrigerating plant, steam steering engines and 


rear, oil 
and bilge pipe lines and the usual feed, fire and deck pumps, in 
jectors tor emergency boiler feed, coal-handling apparatus, 
Inachine tools Lol repairs, motor boat tender tor so inding, et 

The hull will be fitted with a heavy steel spud and hoisting 
engine, as tor a dredge, for anchoring the boat and tow and to 
afford a firm anchorage against which to pull to release barges 
grounded on the shoals, which so frequently happens in all shallow 
rivers. 

Also, each boat is equipped with two sets of balaneed rudders, 
one set of 4+ rudders fitted, as usual, at the stern transom, forward 
of the wheel, and the other set of 2 rudders fitted aft of the wheel, 
each set acting alternately in the strong race water trom thr 
wheel when backing or going ahead, respectively, the double in 
stallation greatly increasing the steering and maneuvering power 
of the eraft. 

It was originaliy planned to install towing engines and tow 
barges behind the boat on cable hawsers as done in Europe, esp: 


cially when running through narrow bridges, but on accou 


the expense of installation these engines were omitted, as were 
also the large rudders necessary for such towing. However, thi 
foundations for the engines on the towboats and the rudder 
attachments on the barges were retained, and in future, if desire 
the remainder of the required astern towing plant may be 
stalled. 

Fach hull for all this machinery is 230 ft. long, 58 ft. beam 
and 8 ft. deep, and will displace about 1100 tons when under 
steam. As in the barges, so also in the boat hulls the sunken deck 
is used, forming a hopper 3 ft. deep from the boiler room nearly 
to the after transom, thus lowering the height of the deckhouses 
and reducing the wind surface of the boat, which will aid greatly 
in maneuvering heavy tows through the bridge spans, narrow 
channels and shoal water to be encountered. The deckhouses and 
accommodations also are of steel, and fireproof as far as is pos 
sible without undue weight. 

A novel feature of the hull construction will be stiffening and 
strengthening trusses on each side running from the boilers to 
the wheel beams aft of the shaft, supporting the wheel and also 
supporting on the upper chords the entire steel middle deck (and 
superstructure), which thus incorporated into the top members 
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of the trusses becomes an mnportant eomponent it thie ong 


tudinal strength ot the boat. 


Rach boat will be completely outfitted tor a full crew ot 40 
men, and will cost about $375,000 when complete, outtitted and 
turned over to the lessec 

Fabrication for all the boats is now well advanced and the 
erection of two hulls at Stillwater is progressing rapidly It is 
xpeeted that be W be in Operation « 

SeusOl ithe hil he ve ping (wo wl ') peau ) 
OTHER Hiv I LEETS 

Asa rt ( Is a mpt to stimulate and 1 Ive co ie? 
navigation on the upper Mississippr River. as ‘aul ovemet 
Vas at once started to utilize the lower Mississippi River betwee 


St. Louis and New Orleans tor general commercia 

and the United States Railroad Administration turnished tund- 
to construet a tleet of 6 towboats and 40 larg: 2O00-tor puarees, 
fitted with stee for that service, but with 


protect! ‘ deckhouse S. 


| 
out awaiting the construction of these vessels the Railroad Ad 


ministration began operations in the summer ot 1918S with a tle 
of vessels obtained by purchase and lease trom private and gov 
rnmental owners. The new ileet is under construction, a number 
ot the barges already have been delivered by the builders, and oné 
ot the towboats is soon to be in operation Phe barges are ot 
the scow-bow type and the boats are of the tunnel twin-screw type 
and about 1500-hp., that type being chosen for the boats as the 
low-water channel! depths in the lower river are thought to be 
sufficient for such eraft. It is « xpected that interesting compari 
son of the relative efficiencies of the two types ol towboats and 
barges in the two river sections may he made atter one or two 
vears ot operation 

The Great Warrior River also is to have a fleet of power barges 
now building as another of the sequel to the upper-river revival; 
and numerous inquiries trom individuals and corporations indicate 
that many private barge and steamboat Imes may be expected 


as the sueceess ot the Government lines hHecomes apparent 


_ TERMINAL FACILITIES 


As a result of widespread and searehing public discussion and 
of investigations by the Wan Department ( ering re 
field of transportation, it was early seen that modern, up-to-date 
doeks and terminal facilities, warehouses and vard tra ve, all 
equipped and arranged for convenient, quick ans 
interchange ot treight between water and ra earl $s, are esse! 
tially, almost vitally, necessary adjunets to suecesstu a elfeetive 
use of the rivers. 

In promotion of such facilities a eireular letter was issued in 
October 1917 by the Board of Engineers tor Rivers Harbors 
(advisory to the Rivers and Harbors Committee of the House of 


Representatives in Congress), which was distributec by the War 
Department to all municipalities concerned, ealling upon cities 
and towns located on navigable streams to construct and intay 


proper river terminals, open to all on equal terms, as a p 


requisite to further appropriations for river improvement. and 
in encouragement of a revival of river-borne tratti [n response 
thereto the cities on the M SSISSIPp! River and its trib ines, gel 

erally speaking, have made earnest efforts to comply by planning 


and arranging for terminals and wharves to such extent that every 
important city on the river between St. Louis and Minneapolis 
and on the Illinois River, has either built terminals or has pre 
pared financially to do so, as nec ssitv theretor arises Par 
ticulars of these developments are given in the complete paper 
This indieates an intense publie interest in the question of river 
traffic, as, practically, commercial navigation on these rivers is 
now at its lowest ebb. 

In the foregoing sketch of that part of the present active effori 
to revive water transportation, possibly centering at St. Louis 
and on the Mississippi River, may be seen the very general publie 
interest in the use of the river, and it is hoped that the seed sown 
by the Government in its aid to the movement. may have fallen 
on tertile ground and will return the economie relief and harvest 
for which the Mississippi Valley has hoped so long. 
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no extra bearings. The engine-driven scheme involves a o0-lp. 


transmission with a multiplicity of gears, bearings, clutches, belts, 


and the like. These offer more or less drag on the engine when 
the supercharger is not in use at low altitudes, and very serious 
problems of acceleration when the supercharger is to be thrown 
ito action, since the engine will be then running at its full speed 
of about 1800 r.p.m. 

The exhaust mat itold and nozzle box have prove oO ye vers 
etliel exhaust muffler and conductor. Such a muftler and co 
ductor is needed in any event, and the design ot means tor wil 
standing the inereased pressure difference ot the turbo-super 
charger has been suceesstully accomplished. 

Po R = A ENGINE-D x S . 

An eflicient turbo-supercharger theoretically deducts tro 
indicated horsepower of the airplane engime an amount corres 
ponding to the difference bei wee! sea-level absolute pressure 
and altitude pressure. There is this additional back pressure 
auring the exhaust stroke. The theoretical powel avallable tol 
driving the turbo-supercharger is greater than this, however, ow 
ing to the fact that there is available not only the energy due to 
the direct pressure difference mentioned, but also the energy of 


perfect expansion from the higher to the lower pressure, If ther 


were no turbo-supe recharge r the engine would waste this enere’y 


The 


amounts ol 


exhaust valve turbine 


these 


in sudden pressure drop as the opens. 


utilize this energv. The sum ot two avail 


MECHANICAL 


THE JOURNAL 
ENGINEERING Am.Soc. M.E. 
(with muffling advantages) and delivery to the turbine wh 
As already mentioned, practical success to date is in favor of 
turbo-supercharger and the writer feels that this is really due to 
lS Innate superiority. 


Engine-driven superchargers with positive-pressure blowers 
have been proposed. These have the additional disadvantage that 
with the desirable pressure ratios of about two to one there is an 
appreciable compress lor loss due to the act that rhe hiaehi 
only displaces air and lias no direct means for compressiot 

Supercharging engines of various kinds, in which the engine 
¢runkease or the engine evlinders themselves are arranged to 
additional compression, have bee shown to Give exces ‘ 
alie complheation a COMLPYM red with a turbo-supere irvel 

DEVELOPMENT OF THE TURLO-SUPERCHAR 

The machines used thus tar have been designed to give sea-leve 
pressure at 18,000 ft, aititude, which corresponds to a pressu 
ratio of about two The rated speed lor these conditions i LO 000 
rpm. Sea-level pressure has readily been obtained up to 22,000 
fi. altitude. The control is entirely by hand operation of waste 
crates, which permits ot tree escape of some ol the exhaust Q 

The entire apparatus, exclusive of exhaust manifold and ait 
discharge conduit, weighs about 100 Ib. The exhaust manifold 


and air conduits have nearly the same weight as equivalent parts 


with nos ipercharger. 


The turbine and compressor wheel have diameters somew 
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EXPEDITION TO St 
LinertTy Morors 


PREPARED FOR 
FOR TESTING 


Moror Truck 
PikE’S DEAK 


MMIT 


the turbine wheel, 


e shat power delivered to the compressor. 


able energy, multiplied by the efficiency of 
gives tl 

For an engine-driven supercharger compressor there is greater 
engine indicated power due to a lower exhaust pressure. How- 
ever, the shaft power for the supercharger compressor must be 
transmitted through the engine connecting rod and crankshaft, 
with losses, and then through the supercharger driving mechanism 
with The total shatt subtracted 
from the engine, multiplied by the efficiencies of these two trans 
This 
For a Liberty motor 


additional losses. power thus 
missions, G1ves the shaft power delivered to the compressor, 
is the same as for the turbo-supercharger. 

400 hp. and sea-level power at 18,000 ft. altitude, this 
power Is 50 hp. 


of about 

The comparison then is as follows: 
the power of ex- 
pansion which would not otherwise be used, and has turbine wheel 


losses. 


The turbo-supercharger 
subtracts from engine indicated power, adds 
The engine-driven supercharger puts this indicated power 
through the engine (with some additional loads on the pins and 
bearings) and has engine and transmission losses. 

With usual efficiency there is probably not a great difference 
between the subtraction engine the two 


There is then the disadvantage of transmitting the super- 


gross from power in 
cases. 
charger power through the engine pins and bearings, as well as 
through seme mechanism between engine and supercharger, to be 


compared with the collection of the hot gases under pressure 





SHOWING 


2 Was 


Way 
LET 


IN Wuicn 
AFTER END ot 


Moror Treck or Fie 
Day's WorK 


less than a foot. The present design has been hampered by ne- 
cessity for accommodation to existing engines and planes, It is 
proposed, however, to construet apparatus in which engine and 
supercharger are integral, with all parts arranged for the full 


possibilities of the combination. 
In the combination under consideration the airplane, propeller 


engine, radiator, cooling system, and supercharger 


are so inti 


mately associated that no adequate tests can be made without the 


complete system in operation at full speed at altituct During the 
initial development of the Liberty motor a testing expedition had 
been sent to the summit of Pike’s Peak, and it was decided to re- 


Fig. » shows the 


- now I 


peat this performance with the supercharger. 
> i ‘ 


motor truck that was prepared for the expedition and Fig. 3 t 


Liberty 
ing the supercharger Was mounted on a cradle dvnamomete - 


way it was left after each day’s work. The motor earry- 
with 
seales and all arrangements for aceurate 
like. 
The motor truck was shipped by rail 
to Colorado Springs, and then proceeded by its own power to 
Pike’s Peak summit on the “ Pike’s Peak Auto Highway,” a-well- 

The 
summit has an altitude of 14,109 ft. and it is the highest point 
ir the United States easily reached by road. 


measurement Of power, 


gasoline consumption and the In fact, a complete testing 


laboratory was provided. 
constructed but very tortuous mountain road 28 miles long. 


The testing work at the summit lasted through September and 


half of October, 1918. The usual difficulties with experimental 
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work were, of course, encountered with the addition of many 
celavs, due to the cold and snow, and distance trom rep; shops. 
The ipparatus wa finally arranged lo give good r op 
eration and it was found possible at the existing altitude of 14,000 
ft. not onlv to supercharge so as to give tull se ‘ nu 
also to overcha re so as to Cause ie eng }) 
| wreed that results of the tesis wat ( ( mediate 
sta n ot the supercharger on an airplane ( 
for dome s were In progress whier e arms ( 
si ) 0 e Wo! After the armusties ine ‘ 
Tie i ) res ed in resumption o ! vo part 
of 1919 Various rearrangements were } ( 
p ve i tt i Pike Vs | and lif pra 
s urplane. 
| ) deve wal tf i 1 very appre byl ‘ 
was eas obtained when the supercharge. The 
whi irplane i on Was not propel 
) < 0 ! how el ine ( 
+] —_ Bees pr os 
Ki $f Richt to Ler Masor Ro W. Scurpe ( W. 
hist AND Tbr. Moss 
; pump sv-te ete ( nges in these pal ~ " ri om 
Ime to time, and this work is still in progress. As the w pro 
cecds nore and more power 1s developed by the eng (‘} S 
ive also been made in the supercharger its 
I ft } sShUWs Ma OT ht. W. Schroeder, who ( \¢ 
ight tests to date, tovether with Lieu (700) \\ lls who 
has made all of the flight observations to date. The ors are 
( e clothed for the intense cold of hig ides carry 
lie irachutes that are now regularly use ) ‘ S. An 
Service 1 expernmental work. 
’ s CHARG I} 0 \ . 
Phe superel irger whi has been used to ) rily 
é ed tor hie speeds at altitudes ot LS.000) te 00 ‘ 
Le Pere plane on which the installation was mat r TaD 
20,000 f vith two men, and a speed this ule o 
‘O miles per hour With the supereharger in e, a speed of 
out 140 miles an hour has been attained at 22,000 ft. As al 
ready pointed out, this has been attained with various parts of the 
plane installation in a partially developed state. Theoretical com 
putations have been made showing that much higher speeds at 
ligh altitudes are to be « xpected, and the flight tests to date indi 
cate that the theoretical expectations will be tully realized 
The making of high altitude records has been v« rv attractive and 
the supercharge r has, of course, been used for this purpose as 


1 


well as lor the speed courses mentioned. 


Successively higher al 
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titudes have been reached as experienc: wen ¢ e , 
t hie manipulation ot oxvgen, gasoline, ane ther det 

On February 27 Major Schroeder made a flight alo y 
an actual height above e 2ro mpute ( ; 
(6.85 miles), The lowest temperature reached w: Od 
fuhr. At the ! 
lit bee ile I Ol Clo i! is i ‘ ) 

Who el iil A ( ‘ ri p 
COHnSCLOUSNCS (Mn 
i al a FA: ( 

" 00 lit 0 ) 
bh = inf i 0 ) 
CO rlete ! ere 
piane were 1 ( 

At i 
I Vet I ! ihe ‘ ‘ } 
1 \“ ] ep 1) . 

I) rie Ma (y j 

" } ] ) ( ) ~ 
engines, by M (ix e E, A. H U. S. A 
the nnual me ; cs \ ) 
lial ir\ 7 and oS, LIK \] Iti ) ( ( 
tant Division, U. S. Air S« ‘ 

Vl l ( hod CTHpOVer ~ ( } , 

Ork ¢ the I S. Air Ser in 

essor, under the su \l | H. Sherh 

it undertaken b Dr. Mos ( ! 

t Moss supercharger, he s 
rat ' t ‘ 
sy < 7" yg ow 4 
t i red = its . e ct t 
ere that - 7 sce 
r VOW t re “ ) ‘ 
l ing 1 | I 
The | rtv engi nd | e eat 
tur bod y | ’ 
= te t I tl re ‘ i ~ tM ft ’ 
‘ SSall i s Sever nd t ess 
vent tl Vater fi ga \ t 
nutters al needed hen the vil e thy t ' v — 
ltitudes « “OOM , 
| freezing be r \ 

(onti irs to expectations \loss ' — 
tested at MeCook Field does not ‘ . On 
it il engine the t har s f hrot i ¢ P ; 

retor nt vh thins « i : Wit 
the turbo-compresso t t t! . ' : 

t the iltitud i hicl t gil ve 
power but see is W | ng il 
higher 


As to the future of the supercharger, Ma r Hallett : 

The uses f thre Sty harg t es , 
int rs 1« I nes = desi 
ttle s me I = t ~ it ef 

( ind l ita ‘ , 
t s whe it 1 ntene ght I tl 

! g oads su is | I } 
) having a er ‘ y Q ' a 
larg engi ere installed t them ft higl g , 
Ss I nt th y t ‘ t t 
would h e tt e ¢ I t S g tl 

In the first ist t is i that is " < g 

uilt that w make feas ‘ greats ides f . t 
I been attained w sent G | t 

ressor ind it considered essent t t \ ‘ , ex 

eaching very great heights In the second case. it ointed 
hat it machines not fitted wit ging g : 

when fighting t iltitude of VOW) rt 
ct ng that t r rate ‘ speed nd t 
paratively poor but the us f s tz ems . ine 
this difficulty easily 

The lise ot superchargers i! ‘ 1 nes t} firtiyr 
Is assured because superchargers will mak ssib f es 
po how ind more miles per gallon with nu given rigilvy i! I 
and speed is the main advantage of air over other kinds t ns 
portation It is thought by many HT ‘ idges that ing at 
a sufficient height with a supercharged engi ind a suita signed 


airplane, a speed of 200 m.p.h. can be maintained 


0 ee 
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Spring Meeting of The American 
Bisset 
Whole-Hearted Hospitality Extended by St. Louis—Engineers Present From Many Sections 
Professional Sections Started Discussion of Local Engineering Problems 
Joint Session With Society of Refrigerating Engineers 


Lif 1920 Sprine Meeting was tlre =t ¢ erty ‘ NEERING, 1s a valuable eontribution to the mtormation necessat 
Society to be held in St. Louis in twenty-four years am tor the solution of the coast-defense problem ef this country. Thi 
so open-hearted was the hospitality, so well carried out very tormidable fortifications thrown up by the Germans on 
were the excursions and entertainments, and so thoughtfully was coast of Belgium kept the Allied fleets at bay for three yvear- 
every detail worked out for the comfort of the guests that every and the lessons that may be learned from this paper are ot gr 
member in attendance enthusiastically demanded an early repeti interest to every one who understands the great problem bet 
on of a St. Louis Spring Meeting. It was successful in every the War College in the selection of proper methods of coa 
phase, as in addition to the social features the professional ses defense. 
sions were well attended and pertinent discussions contributed. A special entertainment for all engineering societies holdin 
The meeting gained momentum quickly, the business session meetings in St. Louis and all members of St. Louis engineeri 
starting promptly at 2 p.m. on Monday, being followed by the societies was arranged at the beautiful new municipal open-ai 
professional sessions as scheduled. The total registration was theater in Forest Park. The interesting program of musie ar 
175 members and 330 guests, most of whom arrived for the first interpretative dancing was presented from a picturesque natura 
session and remained to the end. All of the protessional sesslons stage, which, viewed from the outer eircle of the amphit ite 
ere held at the Hotel Statler, the headquarters of the meeting gave an inspiring perspective of lghts and color. St 


nav well hye proud ot this conerete structure, holding TOOU pean 
Op ING R "T ] ; ' 
PENIN RECEPTION and having pe riect appomntments 


On Monday evening a reception for visiting members was hel: On Thursday afternoon the exeursion steamer Sf. J 
in the Hotel Statler. Clarence H. Howard, president of the Cor chartered for a boat ride up the Mississippi. This trip was 
monwealth Steel Company of St. Louis, extended a warm wi decided suecess in that it afforded a fine opportunity for ma 
me and spoke about the development of the Junior Chamber acquaintances and tor that reason was voted the most 
Commerce and the importance of business training tor youn entertainment ot the meeting. Musie and dancing wer 
men and boys. President Miller responded with the thanks of — on the boat 
the Society tor the hospitalitv shown up to that time and ant! The ladies attending the convention were particularl 
ated during the remainder of the convention. He also spoke taken care of and were afforded very interesting trips throu 
of the problems in industry and earnestly pleaded tor closer « the residential section. through Forest Park and visits to the A) 
operation between workmen and managers. Mr. E. R. Jackson Museum. Shaw’s Garden, Washington University and to Brent 
displaved several reels of the oftieial moving pleture record o1 oor, Westmoreland and Portland Places. 


e First Transcontinental Motor Convoy. The pictures wer 


abe TRIPs F INSPECTION 
companied by comments trom Mr. Jackson on the various or I a 


vents taking place on the trip, and were received with interest The trips of inspection planned by the St. Louis Comuitt 
and close attention. Mr. L. C, Nordmeyer, chairman of the St. covered a wide variety of industries and engineering works for 
Louis Section, presided at this meeting. The members of the the visiting members. On Tucsday afternoon the plant of th 
St. Louis Seetion proved dehehttul hosts and eve ryone thorough]: Commonwealth Steel ¢ ompany at Granite City, ll. was visiter 
enjoyed the dancing which tollowed, OV a large number who were very much Lehomnatedl in the re 
ENTERTAINMENT methods shown for making steel eastings. The 122,000-kw. plant 


" ; ot the Union Eleectrie Light and Power ( ompany at Ashley 
fhe Spring Meeting banquet, held Tuesday evening, May 25, Street was also visited Tuesday afternoon, followed by a e 
in the large dining room of the Missouri Athletic Association. . 


was attended by over 700 members and euests. A fine musical 


ail 
at the doeks of the St. Louis Boat and Engineering Company 
where steel barges are under construction for the United States 
program was presented during the dinner, after which Lt.-Col. Government. 


H. W. Miller, of the Ordnance Department, presented a paper Wednesday morning the trips included the plants of the Gen 


eral Motors Corporation, Wagner Electric Company, Evertight 
Miller’s paper, which appeared in the June Mecuanwat Enai- Piston Ring Company, and Heine Safety Boiler Company. 


on the German Defenses on the Coast of Belgium. Colonel 





























Soci » Mechanical Engi 
" 4 Tan ‘ r~é : > . 
Society of Mechanica negineers 
of the Country — Members Enthusiastic and Meeting Pronounced a Great Success —Two 
Important Feature — Appraisal and Valuation Session Excites Interest 
and Society of Heating and Ventilating Engineers. 
Lunch was served at the Bevo Plant « the Anheuser-B nh <As eral Committee, the personne] ot whieh was as tollows M. L 
sociation, tollowing which the party moved on to the of Holman, Hon. Chairman; Louis C. Nordmever. Chairman: Lewis 
he Busch-Sulzer Brothers Diesel Engine Compa the Mussis (rustatson. Viee-Chairman; Fred. E. Bausch, Secretary; W mM 


sippi Valley Iron Company, and the eoke plant of 1 ede P. Samuel, Treasurer; Ernest L. Ohle. H. Wade Hibbard 
Gas Light Company. Chester B. Lord, Edward W. Schadek, Victor J. Azbe. 


! var ect l . b However, at the s 1a 
Mis npr Rive rower ( ompany at Keoku ! St. Louis, eld the Monday atte 
Ix Sunday mornir ! juite lat ‘ ‘ SCUSSI1O i ‘ a g 
eS e P ‘ Company al itter | i] a pres ed I ! 
vu 1) 1) -mali ‘ ( = While \ 1} red R. | Ww pe rie ( | 
i ocks d docks Presid Miller he chair a 
Vas eNDlaInNed caretu ana ] sul > 0 I meeting 
the power-house attendants Mr. L. E. Dickinse Vis charge He frst Dusiness presented by the Secretary y 
the plant tor the dav and to his courtesy and thought ss ot the Tellers of Election, John H. Law e. Mar ca 
’ the suecess ot the exeursion was andoubted] ‘ \ll tiv and R. KK. MaeMast r, On amendments to the Cons | 
power-house mspection thre party motored about the ng repo! was adopted n the motion of My Low 
country and atter dinner went aboard the sleeping ears and at ments declared c¢arried Thev provid 
ed at St. Louis o Monday morning a Addition ot Standing Committes nm Protessior s 
Trae Teswe \pprovi adoption of reports, standar r'] 
1? COS 
Following the meeting in St. Louis. about fifty rinit sa ;, mv 
g members left for Tulsa, where, Friday and Sat imnant af al 
; wecou of absence. 
e Mid-Continent section of 1 ner se The amendments were published in Mrcu 
. Mechanical Engineers was kl with the Oklahoma. section January. 1920. p. 33. 
of the American Chemical Society. A full account of this meet Mr. H. J. C. Hinchev ther presented the report of the Spe 
he Trips in connection wit it is given elsewhere in this Committee on Code of Ethies. This report w the ¢ , en} 
ssue. porated im iat will be published in Me HAN ik 
LocaL COMMITTEES Ty d ’ 
the repo Was relerred to engineering (ouneil or to suet 
, The entire arrangement for the enterta nments, excursions al ganization as may be formed for joint action by thy Engineeri 
ublicity for this meeting was under the jurisdiction of the Ger Societies on matters of common interest to orm the b 
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possible general Code of Ethies. The Committee was continued 
to take such action as might seem advisable looking toward the 
adoption of a Code by the Society in case no other suitable action 
was taken. 

A report of the Boiler Code Committee on Boilers for Loco- 
motives. was presented by title and those interested were referred 
to a special session held for its diseussion. 

Under new business President Miller introdueed an amend- 
ment to the Constitution shortening the time required to complete 
amendments to the Constitution, which was diseussed but no 
modification made. This amendment will follow the usual pro- 
ceed ire, 

The question of codperation by the Society with the National 
Public Works Department Association was introduced and dis- 
cussed, and the next day the following resolution was passed in- 
dorsing this movement: 

WHEREAS: The l 


American Society of Mechanical Engineers 


THE JOURNAL 
ENGINEERING Am. Soc. M.E. 

At the adjournment of the business meeting the session on 
Appraisal and Valuation convened immediately. 

Two Professional Sections Started 
ELL-ATTENDED conferences looking to the organiza- 
tion of Machine Shop Practice and of Power Professional 

Sections under the new authority of the Council were held at the 
Spring Meeting, and at both of them the sentiment toward the 
organization oi the sections was unanimous. 

The Machine Shop Practice conference was held on the Mon- 
day morning and was called to order by Prof. H. P. Fairfield 
who was the Secretary of the former Sub-committee of the Meet- 
ings Committee on this subject. 

The meeting instrueted Professor Fairtield to appoint a com- 
mittee of three to proceed with the organization of the section, 
and he selected R. KE. Flanders, C, B. Lord and himself. The 
Committee met immediately and decided on a form of petition to 




















































































































ANALYSIS OF JUNIOR MEMBERSHIP PRESENTED BY Mr. M. L. 


lieves thoroughly in the principles of functional organizations and 
its members, as engineers, are particularly concerned with reorgan- 
izations leading to the substitution of efficiency and economy for 
looseness and waste, therefore, be it 

Resolved: That The American Society of Mechanical Engineers 
in convention assembled fully indorses the effort which the National 
Public Works Department Association is making to achieve these re- 
sults and specifically urges upon its local sections that in conjune- 
tion with the Local Engineering Societies these sections support 
this movement fully and effectively. 

Mr. Morris L. Cooke introduced an amendment to the Consti- 
tution to extend the privilege of voting to Junior Members. He 
cited a resolution passed by the Philadelphia Section making 
such a recommendation. He quoted figures to show that the 
Junior Membership was approximately 23 per cent of the total 
and that that part of it below the age of twenty-seven was only 
5S per cent. 

Mr. Cooke also spoke of the necessity of affording proper out- 
let tor the ideas and activities of the younger members and stated 
that the required combination consists of the sagacity and experi- 
Mr. Cooke’s 
analysis of Junior Membership is shown in the above table. 

The proposal was discussed by 8S. N, Castle, M. M. Case, H. B. 
Dirks, Max Toltz, C. B. Lord, J. H. Bernhard and J. M. Spitz- 
glass, and Mr. Cooke’s proposal was accepted by the meeting and 
his amendment will therefore go through the usual procedure. 


ence of the older men and all that young men give. 
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COOKE AT THE BUSINESS MEETING 


the Couneil and reconvened the cent ral session on the Wed esday 
when signatures to the petition were taken. 

On the Monday the Couneil voted to refer this petition when 
received by the Secretary to the Executive Committee of the 
Couneil tor action, 

Power Section was held or the Wed 


morning when Prof. R. H. 


The conference on thi 
Fernald, memer ot the 
Special Committee on Professional Sections representing this 


nesday 


subject, called the meeting te order. 

Practically the same procedure was followed as in the meeting 
of the Machine Shop Practice Section and Professor Fernald 
R. Low, J. R. Bibbins, and A, L. Rice as the Or- 
ganization Committee. This Committee drew up the petition 


appointed I’. 


and it has already been received by the Secretary and is being 
balloted on by the Executive Committee of the Council. 

To date 350 members of the Society have registered in the new 
Machine Shop Practice Section and 850 members in the Power 
Section. Both of these Sections expect to conduct sessions at the 
forthcoming Annual Meeting under the auspices of the Com- 
mittee on Meetings and Program, 

During the discussion at these conferences it transpired that 
there was a little doubt as to the difference between a professional 
section and a professional session of a general meeting. The 
Professional Sections are intended to be organizations of a per- 
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devote continuous attention to their development of 1 r sub 
jects and will report either at Annual Meetings Si 
tion meetings or at meetings of their own or thr ub 
lications of the Society Protessio ‘ 

= e simply divisions of f rocram ¢ 
papers presented to the Soe determines 1 ( 
uttee on Meetings and Program tor conver ‘ ' 
the Annual and Spring Meetings: the na ns 
depending on the character of the paper ol < 


Meetings and Program Committee fer the « 


ADVANTAGES OF Pie SSIO ‘ ~ | () 
Che organization it Protessional S« ‘ ‘ it 
! rht be well to quote some ot the views o ‘ ‘ 
pressed at the Spring Meeting on the developme ~ . 
] ry 
work into this channel. Here are some of the opi 
There is great value in what we son 
tt groups with no repeorte present ined y 
thin the limits of the Society's activities prescribe t ( 
1 see no harm in thes 
The Professional Sections will give the parti 
ngineering to which they are devoted standing y 
was possible under the 1 arrange nt Ss 
Meetings Committee 
There are two tendencies in the S et Conve 
thing down to the purely technical, and the tl 


include 
into the 


thing out to things of interest I} 


genera 


ourselves narrow technical sid tf engineering the good 
we W 0 to the community and the less influence ‘ 

This Professional Section movement is ver 
the life of the Society, but we must guard against 


effort which will have a tendency to weaken what is 
< e a very important development 
In the Professional Sections so far ‘ re os 
the matter of expense When that s ver re 
perfectly fre hand as to presenting papers and holding s t 
inv time and anywhere in the country vith the rest: 
we desire sessions in the regular Annua nd Spring Me y 
ist ¢ on the regular program prepared v the Mie Z ( 
ttee and do things under their instructions 
The general idea prevails throughout the count: 
to get into Th American Society of Mechani neg 
ist possess a M. EF. diploma or be a college graduat rhis 
the a il requirement, but nevertheless the quali t 
bership are high One object of the Profession s 
interest number en in the work wh« re not rL 
for me ership in tl s tv. but who ean joir hese Seet s as 
Affiliates 
Ihe re a great in en in th ntr t 
vers hase f the rk of the var nw ss s g 
ganized, but there re no organizat . 
Is W h interest the Thess en she xg 
Appraisal and Valuation Session 
_ five papers submitted for this session | een pl 
viously contributed as diseussion at the 1919 Annual Mee 
ing and beeause of lack of time for complete consideratiol 
was decided to present the papers again al the Spring Meeting 1 


1920. The wisdom of this action was apparent from the interest 


shown and the value of diseussion advanced. No agreement was 


reached as to methods of valuation and because of the 


grave 
importance of the subject to the engineering profession, resolu- 
tions were passed at the elose of the Session which will keep the 
subject a vital issue before the Society. 

Dean Charles 
Manager of the Society, was well attended and after three hours, 


This session, presided over by Russ Richards, 


was adjourned to the next day when, under the gavel of Vice- 
President F. R. Low, the discussion extended over two urs 

The session was opened by reading the following brief of Dr. 
David H. Ray’s’ paper on Appraisal and Valuation Methods: 

The outstanding feature of the paper is the method of 
f value by weighted average. This method cannot easily be 
by accountants they do not 
coethic lents. 


integration 
applied 
determine the 


because know how to 


' Professor of Industrial Engineering, C Institute of Te nole gy, 


Pasadena, Cal 


alifornia 
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The second feature is the develo ent of an “aleatory factor 
which applied t dified original cost or reproduction cost, gives 
going value, must be based on the bed rock of theoretical econoriics 


and developed iD and 


experience judgment in industrial engineering 
Phe basic economics is contained in John Stuart Mill's Principles of 
Political Economy, volumes I and II, a striking paragraph being 


“The result this long investigation may be summed uy 
as follows The economical progress of a society constituted 
of landlords, capitalists and laborers, tends to the progress 


laborer’s subsis 
fall 


the 
and profits to 


landlord class; while 


whole to 


enrichment of the 
tence tends on the 
Normally by 
laborers normally 


increase 


law profits tend to become less, 


a tighter position with the years 


economic 


general 


find themselves in 


for subsistence; in other words the mechanism of fundamental world 
economics normally reduces profits and increases cost of living (and 
demands for wages). 

The way out of the dilemma is mechanical research and develop 


ment. 
play 


Here the skilled judgment of the industrial engineer comes into 
and he the and profits according to the 
various factors concerned in production and develop an aleatory factor 
which will differ with the class of 
It is to be noted that accounting systems often 
tion at until sale or 
trial line up 
landlord class,” 
however 
factor. 


must allocate values 
business and its location. 


carry land valua- 
modern indus- 
enrichment of the 
fair valuation. It 


formulation of a itory 


cost appraisal as 
broadly “to the progressive 
this may or not be a factor in 


onsideration in the 


our economik 
tends 
mas 


requires just nie 


Oe 
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In general therefore the determination of the aleatory factor is to 
be determined by an allocation of the elements of risk in the project 
considered along broad economic lines and modified by the special 
peculiarities of the business and its. situation. 

In presenting his paper on Price Levels In Relation to Valu 
Cecil F. Elmes* quoted John Stuart Mill's detinition of value 
as “the value of a thing is its general power of purchasing, the 
command whi its possession gives over purchasable commodi 
ties in general.” Price he defined aecordine to the New Standard 
Dictionary as “the amount demanded by an owner in return for 
an article as the condition of sale. the quantity of labor 


which its possessor will take in exchange for it.’ 


Atter showing the results of historical studies of commodity 
values and wages Mr. Elmes stated his conclusions as follows 
a It is of the utmost value to all of us and certainly to 
engaged in the public utility business that precise uss 
nology of economics be insisted upon. 


Ls counnodity prices while superticially desirable may be in 
id sense the reverse of a blessing. Inasmuch as they signify 
shrinkage in demand in commodity markets, they may 
indication of depression or stagnation in business, 
( lligh prices—so long as they do not run into panie or famin 
ices—may equally be by no means an economic evil. Pani 
and famine prices are and should be within the control of th 
‘community and their evil effects can be largely eliminated by a 


Wise use of that control. 

d A great and progressive movement in the conditions of the laborin 
man is without question a large factor in the high prices of the 
present day. 

e Every public-spirited citizen, having the welfare of the 
munity at heart, and conversant with the evil of low wages 
desires to see labor get just recognition and every incentive to 
progress and development. 

f utside of catastrophic disturbances which we cannot undert 
to predict, a belief in lower commodity prices in the immediats 
future is hard to justify unless lower wages are taken fo 
granted. 

g ‘The general laws of economies apply to public utilities just as 
much as to other lines of commerce, and every procedure and 
decision based upon the theory that economic laws appiy te 
everything else exeept to public utilities is essentially unsound 
ind vicious. 

h In determining the rates of a public utility (and for that matter 
in any proceeding as between any two litigants before an) 
tribunal) the word “dollar” should not be used to mean two 
different things, a high figure to one party and a low figure to the 
other party in one and the same controversy. 

Rational Valuation—A Comparative Study, was the title of 
the paper presented by J. R. Bibbins*. The author called par 
ticular attention to the complex stage that the valuation problem 
had reached, and to the fundamental similarity between indus- 
tries and utilities from the various aspects of valuating physical 
properties. He gave the results of an interesting historical study 
of an electric-railway property covering thirty years of the 
horse-drawn life, and its period of transition to electrie propul 
sion up to the present day. This showed the rates earned over 
the period, the increase in net investment and the effeet on deficit 
and surplus of varying rates of return. After considering the 
financial plans for rate-making purposes, and making a plea for 
a careful consideration of the present vague terminology ot 
valuations, Mr. Bibbins closed as follows: 

Is it not clear that the vagaries and inconsistencies of appraisa, 
procedure could have been largely avoided thus: 

| By closer study of past history 
2 Economic research into all fundamental facts 
> Reasonable foreeast of future income and liabilities 
4 More complete appraisal reports dealing with every aspect of 

reasonable value 

5 An open mind—not trying to find the answer before we start 

6 Acceptance of accrued depreciation as a physical fact to be 

handled like any other actuarial problem 

é Cost to reproduce theory used judiciously to reflect the original 
cost as nearly as possible 

Institution of perpetual inventories and values based upon well 
maintained and preserved records 

9 Development of flexible or sliding-scale methods as bases for 

rates, service and return on investment 

10 Adopting for utilities the practice of progressive industry in 

* Sanderson and Porter, Chicago, Ill. 

Consulting Engineer, Chicago, II]. Mem.Am.Soc.M.E. 
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preserving its physical and economic integrity. Vay down 
‘while the paying is good” 

1] An attempt to educate rather than to obstruct or defeat Publ 
Policy % 


The paper entitled Data on the Cost of Organizing and Finan 


ne 2 Pubhe-Utilitv Project. prepared by FF. B. EH. Paine. was 
reviewed by Mr. Bibbins. Mr. Paine’s paper presents the data 
accumulated in a report on a particular problem. Tle outlines the 
preliminary steps in the development of a pubhe utility inve L 
un expenditure of money He analyzes these expenditures and 
upon the basis of lis investigation concludes that the prope 
percentage for each of the tollowing thre eads is as tollows: 

Che development ot the project. >a 2.5 per cent 

The cost of money... ere rey er o.0) per cent 

The promoter’s remuneration. .... - 5.0 per ¢ 


Prot. H. C. Anderson’ was unable to be present and his paper, 
The Construction Pernod, was also reviewed by Mr. Bibbins 


This paper was presented to show in specihe terms the relation 


of the construction period to the assignment of portions of con 
struction cost known as overhead. ‘These items of cost are items 
which must go into the property but which cannot be assigned a 
rails and ties are assigned. Professor Anderson's paper « 


cussed proper allowanee to be made for interest and taxes during 


the period of construction, items frequently ignored in early days 


ot appraisal and too often exaggerated lately. His conelusior 
was that the proper interest charges can only be determined by 
Har property Inder consicerat 


with a view of determining: (1) The magnitude of the property, 
2 the method used in finding the reproduction cost, 3 tlie 
proper construction period, and (4) knowing the construction 
period, what is the proper method to use. In determining the 


percentage to be allowed for taxes the author is of the opinior 


that the proper amount depends: (1) on the length of the cor 


struction period, Z what pereentage of the construction cost 
the assessor will find, and (3) the tax rate 
Mr. Elmes’ paper was opened for diseussion first and J. N 


Chester, commenting on the inflation of the dollar shown by Mr 
Elmes, suggested that instead of attempting to change the valua 


tions with corresponding changes in money value, the rate of 
return on money be changed. Mr. Chester stated that it was his 
belief that when the purchasing power of money decreased thi 
compensation should increase and that this was the simplest form 
in which experts’ opinions and lawyers’ pleadings might be placed 
betore courts and commissions as means of compensating eapital 

Harold Almert’ discussed the Importance of considering that 
the dollar in which the property was valued was also the dollar 
with which the service must be paid for. He also expressed the 
desire that the engineer should familiarize himself with the matter 
of appraisal and valuation so that he should be in a position to 
guide the courts rather than be guided by tradition and precedent 

James E. Allison, commenting on Mr. Chester's idea of ad 
justing the rate of return, mentioned some of the difficulties 
involved. He spoke of the values that a utility has, based on its 
desirability and based on an identical property reproduced new 
He accentuated the point that getting a valuation without co! 
sidering the elements of return is a very difficult procedure. 

Mr. Bibbins ealled attention to the important part of Mr. 
Elmes’ paper, that the dollar should not mean two things to two 
different people. He called attention to the difficulties thus far 
brought out in the discussion of both methods suggested: (1) 
holding value steady and varying the rate to absorb fluctuation in 
purchasing power, and (2) boosting property value and holding 
to return cost of money and rate of return on money at present 
in vogue. Mr. Bibbins was of the opinion that changing property 
would cause some embarrassment later, even though the present- 
day prices might continue. 


* Deceased, Formerly Consulting Engineer, Paine, McClellan & Campion 
New York. 

®* Professor of Mechanical Engineering, University of Michigan, Ann 
Arbor, Mich. Mem.Am.Soc.M.E. 

® Chester and Fleming, Pittsburgh, Pa. Mem.Am.Soc.M.E 

7 Consulting Engineer, Chicago, Ili. Mem.Am.Soc.M.E. 

* Consulting Engineer, St. Louis, Mo. Mem.Am.Soc.M.E 
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ING; those of Messrs. Schadek and Stowe in the May number, 
and Mr. Lord’s in the April number. 


Mr. Cunliff’s paper presented a problem of nation-wide im- 


portance. Because of the faet that the Priority Board declared 
that water works took precedence over housing the demand tor 
thre the 
Government statistics show that during the war there were 


dwellings throughout country 1s very acute at present 


time. 
1,040,000 marriages, people eligible tor new homes, and that there 
were but 27,000 houses built during that period. 

The 


organization, the purpose of which is the erection and sale ot 


people of St. Louis have tormed a home and housing 


homes to the people of that city. The lives of the purchasers are 


insured so that in ease « 


ft death the property goes to their estate 
which relieves the housing association and the Chamber of Com- 
merce of being put in the position of foreclosing on widows and 
orphans. 

The homes built are 3-, 4-, and 5-room two-story houses with 
hardwood floors in the lower story, and cost from 4,400 to 
$8,800. In all for the actual 
which ean only be figured out after the building has been com- 
pleted 

Max Toltz, discussing the paper, told of the housing problem 
in St. Paul. He pointed out that there is a shortage of 3,500 
dwellings and two-thirds as many 30 to 40-flat apartment houses 
at the present time. Four-room frame houses cost $4,200 (the 
same house was built in 1917-1918 for $1,900) and brick houses 
$5,500 to 26.200. 


eases these houses are sold eost, 


The home-building association that had been 
organized has not had much suecess because the people could 
not afford to buy houses in spite of the fact that the association 
gave 80 per cent of the value of the house as a first mortgage. 
In South St. Paul where the new Armour plant has been com- 
pleted, there is a shortage of 800 houses. Inasmuch as nobody 
else will undertake to build these houses, the Armour Company 
will be obliged to build and rent them to its employees. 

Regarding business houses, such as manufacturing plants and 
jobbing houses, of which there is a very urgent need, it is 
expected that nothing will be done for the next twelve months, 
not only because of the high prices of labor and material, but 
because of the fluctuation in prices. Building estimates are given 
with a statement that the cost sheet is “ good only for today and 
tomorrow,” and for this $17,000,000 worth of work is 
held up at the present time. As soon as material and labor can 
be secured at a fixed price, it is expected that a great deal ot 
building will be done. 

In closing, Mr. Cunliff pointed out that Government figures 
show that building costs for residences and flats have increased 
215 per cent since 1914. People have been educated to pay a 
very considerable advance in the cost of clothes, shoes and food, 
but not to pay 215 per cent increase in the cost of the homes in 
which they live; therefore something will have to be done to 
bring them face to face with the fact that building costs are up 
and are going to remain up. The work of the St. Louis Home- 
Building Association is to establish people in permanent homes 
which they will be proud of, proud to live in, and proud to 
possess. 

Mr. Allen’s paper on Industrial Housing because of his ab- 
sence was read by title only. 


reason 


In a written discussion Henry 
Wright * strongly advocated the building of intelligently planned 
flats. It was impossible to produce a well-constructed detached 
house of even four or five rooms so as to sell it on a basis of 
$50 per month. It was, however, possible to build a given amount 
of living space in the form of a flat at from 60 per cent to 65 
per cent of what it would cost for the identical space in an in- 
dividual house. A double house could be built for 10 per cent 
less than a single house; a cross-party-wall house, providing for 
four individual two-story houses, would save at least 15 per cent 
per unit; and houses built in rows would save 10 per cent on 
the end houses and 20 per cent on the middle houses. In all of 
these cases fuel consumption would be reduced in about the same 
proportion as the reduction in cost. 

“4 M. E., Toltz. King & Day, Inc., St. Paul, Minn. Mem.Am.Soc.M.E. 

? Advisor in Allotment and Community Planning, New York City. 
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John R. Fordice, formerly a terminal engineer of the Mis-1s- 
sippi-Warrior Barge Line, who has made a special study of 


Mr. 
Mitchell’s paper, called attention to the tact that with the excep 
St. Louis and New 
the 
eargoes which the river service 1s ¢ xpected to carry. 
for the lack ot 
the 


proper engineering and advice. The river conditions vary 


terminal conditions along the Mississippi River, in discussing 


tion ot Orleans, there are no river ports pro- 


viding wharves and machinery tor properly handling the 


Among sev- 


eral reasons whieli he enumerated terminals are: 


the great cost, lack of faith in enterprise, and a lack of 


ereatly 
each season; a bar may form one vear where deep water existed 
the vear before, and the course of the and 


river may change 


deep water may exist tolay where a town was situated last vear. 
For these reasons the towns do not feel that they should att miypot 
to build permanent structures. 


t) : 
ond tons, a 


these ¢ 
This 


250 ft. long with a 75-ft. beam and has two railway tracks, each 


To provide a terminal which will meet 


“terminal barge” was designed by the speaker. barge 1s 


of which holds five freight cars. It is provided with two cranes 
to handle heavy, unwieldy pieces of freight, eight conveyors to 
handle small packages, and pumps to handle liquids. This barge 
will anchor at the foot of a railway incline, the ears will be run 
and the cargo will be transferred 
boats and barges with little difficulty. 

might be designed tor horse-drawn vehicles and auto trucks which 
could be provided with removable bodies. The 
unloaded either through hatches in the roof or through doors at 
the side, according to the stage of the river and the character 
of the cargo; therefore it should be easy to transfer cargo, of 
whatever nature, quickly and cheaply. At the present time none 
of these barges are in operation, but it is expected that one, 
nearly completed, will be tried the 
future. 


on when 


river 
For local treight, a barge 


necessary to 


will be 


eargo 


now 
out in St. Louis in near 

Charles Whiting Baker,* in a written discussion, took up the 
subject from an economic standpoint. He pointed out that an 
investment of $157 per ton, which would be required for three 
barges and one tow boat, is a much larger investment cost than 
would be required for cars and a locomotive to move the same 
amount of freight. 40 4500 tons of 


freight—is much larger than the train crew necessary to 


The crew men to move 
move 
such a tonnage by rail. The risk of transportation by river or 
canal is greater than that by ocean or lake and many times greater 
than that of rail transportation, and risk is an important element 
of cost. If private investors were asked to put their money into 
such an enterprise, such an estimate would have to be presented; 
therefore it follows that the United States Shipping Board, which 
is Investing the taxpayers’ money, should investigate this matter 
carefully and determine whether or not the investment will prove 
profitable. 

In answer to a question raised by Melvin Overstrud’ as to 
whether or not any investigation has been made of the feasibility 
of running from Stillwater, Minn., south instead of from Minne- 
apolis and St. Paul, John N. Chester’ asked whether cr not sueh 
investigations were profitable. He pointed out the tremendous 
maintaining the inland waterways of the 
country from which so little return is realized. He recalled the 
drydock at Keokuk, practically idle, and the ship locks which, 
with the exception of a few excursion boats, served only a small 
packet, which uses it twice a week at an expense of $5000 to the 
Government. In addition to this he mentioned the tremendous 
expense of the construction and upkeep of the 53 dams of the 
Ohio River and of the New York State Barge Canal, for all of 
which there was but a very small return. 

John H. Bernard’ reviewed European practice (Germany and 
Holland) in regard to waterways, and pointed out that because 
of the development in these countries the railroads have to be 


waste of money in 


> St. Louis, Mo. 


‘ President, Baker 
Mem.Am.Soc.M.E. 


‘Asst. to President, Twin City Forge & Foundry Co., Stillwater, Minn. 
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* Chester & Fleming, Pittsburgh, Pa. Mem.Am.Soc.M-E. 
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the 
not more water transportation in the United Stat 


ot the 


One ot main reasons there is 


protected against them. 
because 
suitable terminals. Railroads spend rere 


lack of pel 


centage of their income on their terminals, whereas | reentage 
spent by barge lines is practically negligible. 


gation made in 


Bibbins” discussed the results of 


a comprely im 
New Orleans to determine the prob 


tion of the freight movements in this country. 


Pernambuco and the Panama Canal as the basing ) ts for 
export rates, it was found that for non-European | . traftie 
originating south and west of a eurve running tro: annah 
east of St. Louis and up through the northwest shou e via 
the Gulf: for the east coast of South America all freight orig 
inating west of the line passing near Chicago shoul: e Via 
the Gulf; and for the west coast of South Ame Paciftie 
ports all freight west of the eurve passing thi ! Butfalo 
should move via the Gulf. But the fact was t} freieht 
did not move that way; and the reason therefor vy of the 
biggest fundamental problems of industrial econo: t ex 
isted in this country. 

Theodore Brent told of the activities of the Mississippi 
Warricr River division during the war. He pointe that 
within the last twenty vears there has been no boat rvice on 
the lower Mississippi until the Government propositior is tried. 


During the régime of the U. S. Railroad Administration railroad 
river rates were secured by means of which the mar inland 
received the benefit of saving of what was considered, to the 


present time, the proper relation between rail and ra water 


rates. The fact had been demonstrated that river rates could 
be made that would be at least 20 per cent below rail rates, and 
not only save money tor shipp r and consumers, but pay the cost 
of operation as well, 

Mr. Schadek accompanied the presentation ol his paper by 
lantern slides, which showed the types ot boats being bu inder 
the governmental program. He ealled attention to the Newton 


Bill now pending in Congress, which provides for the dr 


dging 


of channels in the Ohio, Missouri and Mississippi Rivers, and 
referred to the fact that beeause of the importance of river 

insportation, the state of Hlhnois had appropriated $20,000,000 
for the purpose of making improvements on the Chicago drainage 
eanal. 

John H. Bernhard expressed his opinion that the 1 terminals 
are not built properly. He emphasized the fact tl freight 
must move continually and rapidly, and that ren freight 
by means of a vertical lift is not the best metho He pointed 


out the advantages of self-propelled barges in crooked rivers, 


regret 
ul 


1 } 
pends 


and as the introducer of barge expressed his 


this tvpe ot 


t time, as he felt thev could not be sueceesst 


as the Warrior, 


present 


rivers Which had a number ot 
of 24 ft. 

Charles Whiting Baker submitted a written discussion to t 
effect that 


rail transportation. 


he 


water transportation could in no way vete with 


Ninety-five per cent of moved 
by rail, he wrote, is earload freight which is loaded by the shipper 
and the 
of freight by wagon or motor truck than to haul it 200 miles by 


trans 


unloaded by consignee, It eosts more to move a ton 


rail. ‘his handling is nearly always necessary with boat 


portation, whereas by rail most of the carload freight is taken 


from and delivered to the private sidetrack of the mill, mine or 


warehouse. load 
the 


barge cannot possibly overcome. 


Hopper-bottom cars, which drop then directly 


into boiler-lhouse bins, have an advantage that the floating 
He maintained that the burden 
by esti- 


be 


of proof was on the waterway advocates to demonstrate, 


mates that would bear critical analysis, that freight can 

moved at enough lower cost by water than by rail to induce 
eapital to undertake the building and operating of boats. Until 
this was demonstrated, business would not be restored to the 


rivers, no matter how much more the Government spends on their 
channels. 


11 
Mer 


Mem. Am.Soc.M.E 
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R, A. Hiseano, written discussion of the Mitchell and 


ma 


Schadek papers, pointed out the value of river transportation 
in the East. The last two months had shown conclusively that 
the statement made that the rail transportation systems weré 
entirely able to take care ot the country’s business was far from 


been for the boat t 


had 
ity to 


not 
Hudson 


conditions during 


lines operating ou 
Long Island 


the 


the truth. If it 
of New York C 
New York Bay 


have been considerably worse than the y were. 


Sound, and 


River, 


points, past vear would 


The lack ot room 
terminal facil- 


in New York and vicinity in which to expand rail 


ities made it Imperative that the wate rways be utilized 

Mr. Stowe illustrated his paper by means of lantern slides 
R. H. Kuss” and R. Sanford Riley paid tribute to the orig- 
inality and intelligence with which the paper was worked up. 
Each, however, commented on the lack ot data and expressed 
the opinion that more should have been given. Mr. Riley pointed 
out that hitherto experiments in mechanical stoking had perhaps 
neglected to give sufficient attention to the chemical side of the 
problem. Such a procedure as Mr. Stowe followed, he said, opens 


Ip an entirely new field aid is a real contribution to the art 
Donald H. Hampson,” Wilfred Lewis, ”* 


xr C. B, Lord’s paper 


me 


Written discussions by 
and H. L. Van 


All were impressed favorably with 


Keuren’ were submitted f 


the idea ot putting the ers 


nut on a Whitworth bolt, and weleomed this scheme as a very 
good solution of a perplexing problem. Mr. Lewis, however, 
pointed out that this scheme would develop a_ rivet-like joint 
which it would be necessary to either twist or cut apart. For the 
most part, nuts are put on with the idea of taking them off if 
necessary, therefore considerable experimental work must be 


done to determine the safe limits in the materials used. 


Aeronautic Session 


Be OUR noteworthy papers were presented and discussed at the 
held Wednesday May 26, Dean 
Charles Russ Richards presiding. These papers were: Physical 
Basis of Air-Propeller Design, F. W. Caldwell and E. N. 
Analytical Theory of Airplanes in Reetilinear Flight and Caleula- 
tion Maximum Cruising Radius, <A. In- 
struments—General Principles of Construction, T Use, 
Mayo D. Hersey; Air Small Brass Tubes, 
T. S. Taylor. 
Messrs. Caldwell Fales’ 
their paper, The Physical Basis of Air-Propeller Design, being 


Aeronautic Session 


morning, 
Fal 2 
aies, 


of Rateau; Aeronautic 


y and 


sill 


and Flow of Throug 


and contribution was exceptional. 


given by Mr. Fales with the aid of moving pictures which 
showed very clearly eddies and vortices In air moving agamst an 


in the wind tunnel. abstract 
form in the April issue of 
Walter C. Durfee 


in which he stated that if it was possible for an end of a 


aerofoil This paper appeared in 


MECHANICAL ENGINEERING. 


submitted a written discussion of the 


pape r 
wing 
to fail while the other continued to lift, as stated by the authors 


numerous accidents might be looked for as one would expect an 


He 


furnished 


airplane to turn over sideways under such cireumstances 
thought that ol 
by the authors concerning the need for t! 


further information interest could be 
e straighteners and just 
why they were located with reference to the wind tunne: as they 
im that the n 


densation in the model wing expediments were not of a chemical 


were, It seemed probable to iclel tor 


fog eon- 


or electrical nature, but were certain microscopic regions of low 
pressure existing in the centers of axes of various small eddies. 
M. C. Stuart’ wrote calling attention to the advantages of the 
specific-speed method of dealing with geometrically similar air 
propellers in eonnectio with their design, and reterred to a 
General Manager, Catskill Evening Line, New York City 
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2 Pres. Sanford Riley Stoker Co... Worcester. Mass Mem.Am.Soc.M.E 
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*Gage Engineer, Wilton Tool & Mfg. Co., Boston, Mass Assoc.Mem. 
Am. Soc. M.E, 
'Consulting and Manufacturing Chemist, Winthrop C. Durfee, Boston, 


Mass 
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paper on the subject which he had contributed to the Journal of 
The American Society of Naval Engineers in May, 1915. 
Morgan Brooks’ said that he was impressed with the definite 
which the discontinuity was fixed by 
the ot the 
method used by the author over the old method of point-by-poi 


ness at the experiments 


described, and also by superiority motion-pietur 


tests. 


There was some suggestion toward the end ot the paper im 


regard to discontinuity having an influence on very ligh-speed 
fliecht. We were now reaching speeds of 600 to 700 ft. pet 
sec, at the tip of the propeller, perhaps more, and as it liad 
always seemed to him that discontinuity must come at the 


velocity of sound in air, that is, 1100 ft. per sec., in designing we 
might have to take aecount of discontinuity. 


Mr. that tl 


an airplane was a very small percentage 


Mr. Fales, in closing, said in reply to Durtee 


energy at the tips ot 
of that in the air tlow and he doubted whether the amount would 


be enough to upset the airplane. The use of a straightener to 
decrease the pulsations in the wind tunnel was the result of 


Mr. C. P. himselt 
suggested originally by the flow out of a bathtub. It 


experiments made by Grimes and and was 


Was Tound 
that it was possible to stop the whirl by means of such straight 
ener as had been used. 

Replying to Professor Brooks, he said that the moving pictures 
and photographs were vastly interior to the actual view of thi 
The etfeet ot 


design 


phenomenon in the wind tunnel itself. the discon 


tit l id already @ anged over tle to some extent, bu 


he doubted whether this phenomenon would affeet an airplan 
very greatly. 

Dr. Rateau’s paper on The Analytieal Theory of Airplanes 1 
Rectilinear Flight and Calculation of 
by Prot. George ©. 

outlined the mathematical 
author, from which the conclusion was drawn that the 


Maximum Cruising Radius, 
Washinetor 


the 


was presented James of 


University, who reasoning ol 
mas imu 
An 
abstract of Dr. Rateau’s paper appeared in the May issue o! 
MECHANICAL ENGINEERING, 

Walter C. Durtee, discussing the paper, wrote that since the 
sole object of attaining the high altitudes mentioned by the author, 
so tar 


eruising radius of an airplane today is about 4350 miles. 


as cruising radius was concerned, was to cut down the 
tractive foree while maintaining a perfect carburetion of fuel, it 
would seem that the same thing could be otherwise arranged for, 
as by cutting out some of the engines in case there were several : 
or the plane could be flown constantly at its most economical 
speed, allowing the surplus tractive force to be stored as potential 
energy of elevation, which could be used up from time to time 
by shutting off the engine and allowing the machine to glide. 
The eruising radius would somewhat greater as com- 
pared with the high-altitude radius, because the flight might be 
accomplished at a low the internal the 
motor would be a small proportion of the total expenditure ot 
energy. 


then be 


level where losses of 


J. G. Coffin’ wrote that the author went much more into the 
detail of the subject than practical considerations necessitated. H: 
had treated the question of aeroplane ranges in a paper prepared 
in 1918 and which had just been issued as Report No. 69 of the 
National Advisory Committee for Aeronautics. In this pape: 
his aim had been to introduce the least number of complications 
possible and derive a practical method for giving an estimate ot 
similar to had sinee 
and Italian reports. The mai: 
factors to be taken care of were evidently the propeller efficiency, 
the fuel consumption per horsepower-hour, and the LD ratio 
for the complete plane loaded to plane empty. 

K. N. Fales’ submitted an extended written diseussion in which 
he gave calculations, based on data taken from actual flight tests 
made in February at MeCook 
300 = m.p.h. possible 


possible ranges. Conclusions his heer 


published in Freneh, English 


that 
Thomas-Morse 


Field, showing 
the 


speeds ot 


M. B. 3 


were with 


Professor of Ele: 
Life Mem.Am.Soxc 


trical 


M.E, 


NY of Research, Curtiss Aeroplane & Motor Corpn., Garden City. 


Engineering, University of [linois, Urbana, Tl 
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aeroplane tested, providing its propulsive power were maintamed 

constant by supercharging the engine (a 300-hp. eight-eylinder 

Hispano-Suiza) and applying an adjustable-piteh propeller. This 
would mean New York to St. Louis in four hours. 

Morgan Brooks said that near the close of the paper the author 


added one per cent to the cruising radius by planing down alter 


all the gasoline had given out, but he had not allowed for the 
extra fuel it required to originally reach the altitude. Having 
allowed nothing for rising he thought the author was not en 
titled to claim the extra distance for coming down without gaso 
line, 

In presenting his paper on Aeronautic Instruments, Mn 
Hersey outlined the important work done by the Bureau of 
Standards in this department and supplemented it with slides 
showing additional types ot mstruments tested by the Bureau 
This paper, slightly abridged, was published im the May issu 


ot MECHANICAL ENGINEERING. 


Ale xander Me Adie, discuss ha the paper, W rote that the LV pou al 


altimeter as deseribed by the autho. would show at erro! it 
S per cent at 25,000 tt. elevation and the outstanding need was tor 
a temperature correction. It was a fact that Doctor Jeffries, who 


crossed trom through the air in 1785, could 


(H600 tt. 


England to France 


tell js maximum = elevation with his mereurial 


barometer with much greater present-day fer 


accuracy than a 


with an altimeter. 


wir atmosphere had been quit well explored an: pressure 
temperature and humidity conditions determined tor heights tar 
bevond airplane or airship limits. The lowest temperature in the 


alr thus tar obtained was 130 deg. tahr. at 


temperature 


17.000 m. elevation 


over the equator. A scale used tor 
several vears at the Blue Hill Observatory had its zero at absolute 
L000 the This 


signs and degree symbols and was known as the 


successtu ly 


zero and tor freezing point. eliminated minus 
t IX system 

It seems to be impracticable for an aviator to determine the 
true velocity while both machine and air were in motion, but by 
sending him from a certain point a combined wireless and sound 
signal, a close approximation ot distance the 
could be The the arrival of 


sicnals made simultaneous would give the time of 


his trom 


source 


made. interval between the two 


travel of the 
sound or aerial wave, and the proper correction for temperature 
and density, the distance 

Elmer A. Sperry,’ in a written discussion, called attention to the 
the 


was highly 


unreliability ot cloud 
flights. It straight flight, however, but 
this was extremely difficult when no landmark eould be seen. The 
SVProscopl1e turn indieator he had developed had been made to 


indicate clearly a turn about 


magnetic compass in fog, and night 


reliable in 


a radius as great as five miles, dis 
tinguishing clearly between this and straight flight; and by thus 
safeguarding the magnetie compass very excellent navigation had 
been secured. The great advantage of dealing with trae veome 
trie meridians and the high degree of accuracy attained by the 
gvroscopie compass made it very desirable for large aireraft. 
Albert F. concerning the work of the 
Engineering Division, Air Service, in developing aeronautical 
instruments, especially those for military work. <A 


Hegenberger” wrote 


new sensitive 


barograph which had been functioning successfully “or several 
months would record a change in altitude of about 30 ft.. and a 
mechanical rate-of-climb meter now being tested ovt used a 


sylphon for the sensitive diaphragm element and had worked 
very well. Aeronautical instruments, however, were still very far 
from satisfactory. Gyroseopie compasses thus far tested had 
been affected so greatly by bumps and similar accelerations as to 
be worthless. Turn indicators of the gyrostatie type should be 
improved to prevent oscillations of the hand, which were very 
confusing. The static-head type was free from this vibration 
but was affected by side slips and skids. A great manv instru 
ment problems would be solved if some means could be developed 
for indieating the true vertical and horizontal. 


Increasing re 

liance was being placed on instruments as thev continued to im 
Director, Blue Hill Observatory (Harvard University). Re adville, Mass 
* President and Engineer, The Sperry Gyroscope Co., Brooklyn. N. ¥ 
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unprobable in the ! re that 


all 


aeroplanes and planes wi 


prove and it was not at 


tl enclosed con 


large 


flown entirely by instruments. 


J. A. Hoogewertf’ wrote that Mr. Hersey d 
stress the point that it was most necessary to Pi 
have a thorough knowledge of the instrumer “ 
ise and re spect for them based on that knowledge | lye 
sufficiently informed to make due allowances | nta 
errors and inaccuracies, but he should also rea , 
struments are tar more accurate than human 

» depend on judgment alone might be tata 

a written communieceat 


Thomas D. Cope, n 


perimental gasoline depth gage tried out t J 
M4 en excellent St ie and reliable Indicator I 
0 1 dD nd-socket endless chain 1 
ind actuated by a loa ( lO ‘ é 
Co ‘ ( thi l i rouse ) ra 
l DV a wire te i « i ind 1) el | sty 
ly M HH ey sa mrop ) \ 
email T the oO or rai . ) 
nieres oO | Ss nres« oO kKn« 1} } \ 
sector i ! Bure 1 f Standards had « 
| I ? vhuel KCL) P Py re 
flee? Oo he oO ke ehar ot , 


Brass Tub ppeared in June Merci | \l 
lTavilor w inable » be prese pa 
DV l 

H. Wade Hibbard d that wl Mr. 1 
for a tube 114 in. in diameter it requir 
of 50 diameter » ren i stable condition, he w 

large co he case Was fere Hi ! 
transpor sawdust and shavings bv air blas } 
metal eonduit SOO f mg, if a piece of metal acci ell 
nto the matenal ben tra sported t woul f i 
its eT re e! } and ha the dents would r is 
merous toward the end as at the beginnin 

M: DD. Hers isked if the author had co ! 

ental 1 h the well-known fon Dr. | rhis 
was reco a n England Ss covel y e law I 
fluids through any form of pipe, a ‘ oO 
have the cor parison made 


Castings Session 
Session eonvened 


Manager of the 


Ma 6, with F. O. Wells, S pre- 
siding Phe session was organized by the tormer S ( mitte¢ 
on Found: Practice as a symposium on the rious types of 
eastings and the papers, ineluding information as t t 1 
be obtained from commercial foundries, are of ¢ ti 
designing rineers. The symposium consisted wing 


Malleable Castings, Enrique Touceda; Die Castings, 
Pack; Aluminum Castings, Zay Jeffries; 
H. Hall; Gray-Iron Castings, Richard Moldenke, and Brass 
Bronze C H. Dr. Moldenke was pres 


tative of the Committe¢ 


paper 
Cha 
Johr 


and 


J 
4 


ings, C Bierbaum. 


ast 


t as the represe! Foundry 


the diseussion which culminated in an expression of desire to hold 
I irther meetings to eo side r the toundry probler s ot the eng 
neer. Mr. Pack was also requested to present a treatise on die 


; 


Meeting 


together with an 


the Annual 
The castings papers, 


eastings 


or 


account ot tne dise 


Iss1on 


which they elicited, will appear in abstract fom n a future 
number of MECHANICAL ENGINEERING. 
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along the line he had suggested. He further stated that F. M. 
Connet, in discussing with him the features of the new weir, 
had expressed the opinion that it seemed to be a special form 
of venturi tube and it should, therefore, be expected that the 
quantity flowing would vary as the one-half power of H, where 
H represents the ditference in head between the inlet and throat 
of that special venturi tube. It seems possible, however, that the 
departure from the formula so that @ varies directly as the head 
may be due to the departure of the stream line trom the true 
venturi principle as it passes over the contraction or, one might 
say, the throat of the tube. 

The second paper of the session, Simplification of Venturi- 
Meter Caleulations, by G. B. Warren, was presented by title 
only. It deseribes a method devised by the author which re- 
duces the calculation of venturi-meter measurements to a sim- 
ple slide-rule computation requiring but a few settings. Written 
discussions of Mr. Warren’s paper were presented by Thomas 
G. Estep,’ M..C. Stuart,’ and C. G. Richardson.” Additional 
discussion will also be found in the Correspondence Section of this 
and the May issues of MECHANICAL ENGINEERING. 

Mr. Estep in his discussion called attention to the faet that 
the equations developed by Mr. Warren are simple derivations 
of fundamental equations for the frictionless adiabatic flow ot 
elastic fluids and eredit is therefore due to older investigators 
than those mentioned by Mr. Warren. He also presented a 
formula which he had developed, with the suggestion that if it is 
desired to simplify the calculation that an impact tube be used 
instead of the upstream statie opening, retaining, however, the 
static opening at the throat. The differential then 
represents the total velocity at the throat instead of simply the 
change in velocity as when the two static openings are used. He 
also stated that in his opinion Mr. Warren’s calibration shows 
that H. B. Reynolds’” empirical equation for a thin-plate orifice 
is a good one, but it does not prove the accuracy of the venturi 
meter. 

M. C. Stuart stated that several vears ago he had developed 
a method of simplified calculations almost identical with that 
presented in the paper, and in his discussion gave details of his 


pressure 


method, 

M. S. Van Dusen, of the Bureau of Standards, next presented 
his paper on the Thermal Conductivity of Heat Insulators, which 
dealt with the development of the methods for measuring the 
insulating properties of materials. Mr. Nichols, in diseussing 
Mr. Van Dusen’s paper, called attention to the necessity in heat- 
measurement work of settling upon a definite and very closely 
regulated method for absolute conductivity measure. Messrs, 
Cramer, McGeorge, F. R. Still, Voorhees, and L. R. Whitney 
also discussed the paper, commenting chiefly upon the excellent 
scientific work being done at the Bureau of Standards whose re- 
search work is of value to the entire country and not limited 
in application to any particular class of industry. This senti- 
ment was the result of a suggestion by one of the diseussers 
that the large industrial corporations might very profitably 
finance scientific investigations being carried out under the diree- 
tion of the Bureau of Standards. 

The paper by T. S. Taylor on the Dissipation of Heat by 
Various Surfaces, dealt for the most part with the value of sheet 
asbestos as a covering for hot-air furnace pipes. In addition 
to the oral discussion which follows, there were two written dis- 
cussions, one by A. C, Willard and V. S. Day, of the University 
of Illinois, and one by L. R. Ingersoll, of the University of Wis- 
consin. 

The diseussion by Messrs. Willard and Day dealt chiefly with 
the first part of Mr. Taylor’s paper. They pointed out that in 
general Mr. Taylor’s results confirmed the work of a similar 
nature already completed at the University of Illinois and re- 
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ported in Bulletin No. 117 of the Engineering Experiment Sta- 
tion as the Emissivity of Heat from Various Surfaces, by V. 8. 
Day. In fact, when the results of the two investigators are com- 
pared on the basis of the excess of surface temperatures of thie 
cylinders above the surrounding room temperatures, a satistac 
tory agreement results. Messrs. Willard and Day also pointed 
out that the only definite basis for estimating the amount of heat 
dissipated by thin metal surfaces which separate air or gas at 
high temperatures from air or gas at low temperatures, is the 
surface itself 
The values given by 


difference in between the and the 
temperature of the cooler surrounding air. 
Mr. Taylor are used as a basis for a caleulation, as the result ot 


which they conclude that Mr. Taylor’s values of the coetlicient ot 


temperature 


emissivity when surface temperatures are used as a basis are 
only 5 to 6 per cent lower than Mr. Day’s values for bright tin 
cylinders. 

L. R. 
the results are by no means striking to one familiar with the 
main laws of heat transterence. The effect would be exaggerated 
if the pipe were of very small diameter, for in this case the addi- 


Ingersoll, in commenting upon the paper, stated that 


tion of insulation would add appreciably to the radiating surtace. 
From a practical standpoint, however, furnace pipes are so gen 
erally dirty and dusty that to leave off the customary asbestos 
paper covering in the expectation ot saving heat would be a prac- 
tice of doubtful wisdom. 

L. B. MeMillan ” ealled attention to the fact that the aut! 
conclusion that a thin layer of asbestos paper applied loosely to a 
bright surface 
undoubtedly correct and in accord with former tests of the same 
general nature. The heat 
due to the change in character of the exposed surface. 


’ 
ors 


increased the loss of heat from the surface, is 


increase in loss, he said, is entirely 
The 
addition of a thin layer of asbestos adds some resistance, but not 
enough to offset the decrease in surface resistance. In the case 
of furnace pipes the loss from the bright surface is so great that 
it would be wasteful to leave them bare. The important factor, 
insulating material will save 
He also called attention to the su. 
perior insulating qualities of cellular construction and_ stated 
that actual tests at the University of Illinois on 


ered with three layers of air-cell asbestos showed a saving ot 


therefore, is what one thickness of 
as compared with another. 
surtaces cov. 
twice that obtained by the same material by the author's ealcu- 
lations. 

Mr. MeMillan also stated that experiments have established 
the fact that radiation from a galvanized surface increases very 
materially as the surface becomes tarnished. 
Engineering, October 19, 1917, showed that galvanized iron ex- 


Tests reported in 


posed to the weather for one year offers practically no more re- 
sistance to radiation than does black iron. 

E. R. Hedrick“ ealled attention to the facet that the laws that 
were presented were for entirely different than 
the laws for the dissipation of heat when gas or other material 


circumstances 


is passed through the pipe, for in that case a very important 
consideration, especially as there is a considerable drop in tem- 
perature, is the passage of material down the pipe. However, 
since the experiments were conducted in a box of uniform size, 
agreement between the laws that are represented and the laws 
for the transmission of heat which apply for a meterial being 
passed through a pipe, is not expected. Mr. Hedrick also com- 
mented on the formula and curves given by the author. and stated 
that he had not succeeded in doing more than check the formula 
presented and in his opinion it did not hold. He also stated that 
the observations were limited because they had been carried on 
for a difference of only 10 deg., which in his opinion constituted 
an insufficient basis for argument for ordinary heat transmission. 

J. D. Hoffman,” in commenting upon the value of Mr. Tay- 
lor’s paper, stated that he considered it of especial value because 
of the fact that it confirmed the work that had been done at the 
University of Illinois and the results obtained were also in close 
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accord with the work done by Mr. Soll, of the Amer tadia 
tor Company in his investigation on blast heating 
The final paper ot the session, on Ship Ventilati . ry! 


of the American Society ot He 
This 


the Journal of 


sented by F. R. Still 
Ventilating Engineers. 
April issue of 


paper, wh 
the 
Ventilating Engineers, page 


eh appeares 
American 


tukes 


retrigerating 


society 
and 363, up the 


ventilating passenger ships, 


ships, eatt 


general freighters, and lake and steamers. ‘| 


river 


discussion, 


Power Sessiou 


mechanical 
the 
Friday morning, by F. 


among engineers in the 


. | HE interest 


power was evidenced by 


announcement at | re 
Session of Rt. Low, that over TOU 
bers had expressed a desire for a Power Section an 
elsewhere) at 
the 


H. Fernald presided at-the Power Session and four p 


i 


announced a meeting previously held 


been taken for formation of such a Section. P: 


discussed as follows: 


Che first paper, by Otis L. 


McIntyre, New Yo 


whie led to the 


pulverized coal 


or 1S use in the 


metallurgical furnae 


Corporation 


were nique ! that they were ceondueted t 
14.000 ft econditio 1 er which there |} e bye 
‘ f It ould be said, alse | 
if } ‘ I Ities ene niere 
; , vent to tha on » 
" . " 
\\ \ | . P 4 ne 
( ‘ ) pace r \ 
‘ rie strike Ie 
f r tour be 
pel re « controlled by the « 
Yo. ( v required for good « 
Tue ! revent ft pling up o e unm 
reac} yath en meta 
Phi i paper, on | ency of Natural G | 
t ser e, D tober IK. Earhart, Colum! ais, « 
\ } ! e tuel sit n t count? | 
! i! ras is no lor ! i@ient for both industri 
puryp es ind nder the present wasteful methods 
be suf nt even for the er use. Anything « 
rreatel conon I t! consumpt on ot @ } 
homes m the itur Ss regions, theretore Ss ¢ 
lImportanes rhe paper reports the results o 
elreney tests on natural vas made in the phiysies lab 
State University. The conclusions relate mainly t 
of the burner with re -pect to the utensil o eo ( 
that with proper adjustment an efficiency in exeess of 45 
can be secured. 


cs. Z, 


it was known in a 


Vincent,’ in a letter on the sub ect, wrote tl} 


general way that the position of ft yurner 


under the vessel in domesti: apphances materially 


efficiency, investigators had not sufficiently emphas rea the taet 
that the efficiency of gas-burning appliances and 
of the present design is very low. Only a small part of the heat 
goes to cook the food immersed in the water. The saving from 
properly designed and located burners would hardly |} 
the bucket compared with what might bi accomplished by revolu- 
tionary changes in the design of household utensils and 


burning appliances. While the latter might be possible, | 


ea arop il 


rvas- 
. however, 
the former presents an almost impossible task. Another saving 
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Gases from Water, by J. 
of interest and elicited considerable 
were given, based on extended experiments | 


ENGINEERING 


9207 
ov i 


off 
. , lot . ” , 
Soon as a cooking process was compieted or a vessel removed from 


would be accomplished if the could be eut as 


ras supply 


the stove. 


A general discussion followed, chiefly upon relation be- 
tween the gas pressure and the mixture of air and gas, and th 


possible use of automatic devices for varying the air supply with 
the pressure, or with the height of flame, such as used in large 
gas annealing furnaces. Suggestions to this end 


H. B. Dirks, H. R. Godeke, and H. S. Dickerson. 


John Borge 


were made by 


said there are a numbe r of burners on the market 


in which the air shutter is geared to the gas part so that open- 
ing part way would admit a certain amount of air and opening 


further would admit correspondingly more air. Investigations 
that 


elaborate combined valve. 


show, however, there 1s not much suct 


justification in 


There was also 


Victor J. 
larger 


discussion by 


Azbe and others on 


efficiency, or inefficiency, in installations than 


in domestic 


kitchens, such as in bakeries, ete. One ince 

cited was of a large plant using gas to the value of $200 a « 
but at an efficiency of 20 per cent when it should have been 50 
per cent with suitable equipment and adjustments, 

The next paper, on Locomotive Feedwater Heating. by Thomas 
C. MeBride, deseribed a recently-developed system of fee iter 
eating tor locomotives which makes se ol the oper 
heater in which the exhaust steam comes in dir 
t cold feedwater. Mr. McBride s pra 
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d 61 he . rer t he 
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locomotive feedwater heater Is a practical 
the reduced and a saving in 


fuel effected. Hy predicted that be fore long it would be I 
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$1ze of! locomotive 
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means for superheating 


ig about 


greater etheleney and 


economy in the locomotive engine, 


veda 


de al 


data 
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tical development of the process originated by W. 8. Elliott of 
Pittsburgh. Fundamentally it consists of the rapid injection otf 
heated water into a region of vacuo, and an explosive boiling of 
it at the expense of the heat of the liquid, with a simultaneous 
recovery of the heat liberated by a heat interchanger or condenser 
cooled by the incoming water, preliminary to its heating. 

F. N. Speller, in a written discussion, said that the 
content of natural water varies from 5 to 10 ce. per liter, accord- 


oxygen 
ing to seasonal temperature. It is desirable to remove dissolved 


gases as far as possible in an open heater. Quoting the per 


t 
l 


pe 
formance of three open heaters in different plants, he said thi 
170 deg. left in 
the water an average of 2.55 ce. per liter; another at 204 deg. an 


5 per liter; and the third at 209 deg., 0.70 ee. 


one heate: operating at a temperature ol fahr. 


average of 0.75 ce. 
per liter. 
Experience indicates, however, that to prevent corrosion the 
feedwater used with steel economizers should carry less than 0.20 
ce, per liter. Experimental work done by his company and by Dr 
W. H. Walker of the Mass. Inst. of Technology indicates that 
open heaters as usually operated will not reduce the oxygen low 
The after passing 
through a properly vented open heater, may be reduced below 


enough to stop corrosion. residual o .ygen, 
the danger point by further mechanical deaeration, such as pass 
ing te water over baffles at about the boiling point in a separate 
chamber at lower pressure, or by injecting the superheated water 
into a low-pressure chamber with a condenser in series, as 
described by Mr. McDermet; or the residual oxygen passing 
through the heater may be quickly and completely removed by 
chemical treatment, or a combination of both systems as most 
convenient. His company, he said, had used the latter principle 
for five years. It is based on passing the heated water under 
pressure through a large mass of expanded steel serap, which 
he termed “ deactivating ” the water in distinetion to mechanical 
deaeration. 

C. M. Garland’ wrote that with coal at there are 
few plants that cannot afford to install the most efficient boiler 
room equipment obtainable. This means the installation of econ 
The not vet reached the 
stage of development which might be expected, due mainly to the 


$6 a ton 


omizers. economizer, however, has 


eorrosive action of dissolved gases in water. This action has 
made it necessary to use cast-iron tubes, which must be of larg: 


diameter and for high pressures of heavy weight, making the 
economizer bulky, clumsy and to a large extent impractieal. 

If the author’s investigations and apparatus lead ultimately 
to the elimination of corrosion in economizer tubes, he 
eliminated the difficult 


will have 


one of most problems in economizer 


Members Enjoy 


HE Mid-Continent Seetion of the A. S. M. E. and the Okla- 

homa Section of the American Chemical Society held a joint 
meeting at Tulsa on May 28 and 29, 
worthy as the first joint meeting of a chemical and an engineering 
society. 


the oceasion being note 


Following the St. Louis meeting, about 50 members of th 
A. S. M. E. left for Tulsa, arriving there Friday morning. They 
were conducted to the Hotel Tulsa by the Local Section to join 
them at breakfast at the hotel. Mayor Evans delivered th 
“Keys of the city with all the ceremonies,” 
that they would either leave the city millionaires or 


President Miller 


and promised the 
visitors 


“ broke.” responded in his usual gracious 


manner. 


The first part of the morning was spent in riding around the 
beautiful, well-laid-out city of attractive homes and imposint 
office buildings. At 11 o’clock the local members with their guests 
gathered at the Cosden Refinery, where, under the guidance of 
F, E. Holsten, manufacturing superintendent, and W. H. Pape, 
mechanical superintendent, the intricacies of the $20,000,000 re- 
finery were explained. The ingenious devices installed to promote 
the safety of operation for the employees and the various pro- 
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design. Steel-tube economizers can be designed to oceupy about 
one-eighth the space allotted to economizer equipment and will 
greatly reduce the cost of such installations. 

Geo. H. Gibson” in a written communication, said that while 
the author had eredited the method described to W. 5. Elhott, 
it had been pointed out by Wm. H. Walker, in a paper betore 
the Iron Steel Institute in 1909, that 
entirely avoided by removing air the 
and that 


and pitting might be 


trom teedwater betore 


Ils 


introduction into the boiler this might best be done by 


the employment of an open teedwater heater connected to the dry 
vacuum pump of a condenser, Also he reterred to a similar 
proposal for the elimination of corrosion in the tamous d50-muale 


Cooleardie pripre line tor the Goldtields Wate Suppiv, ol Pert! 


Western Australia, in 1909. 

Mr. Gibson contended that effective separati ur ¢ 
be efteeted without the complication ot vacuum apphances and 
quoted results obtained by heating water in an oper edwate! 
heater. Under atinosphe ric pressure the oxygen content as DCe! 
reduced slightly below 0.2 ce. per liter with the water at the 


fahr. It 


outlet temperature be near 212 deg., thi 


outlet at 210 deg. was essential that the heatet 


found 
oxygen content 
rapidly at lower temperatures. The maintenance of Ingh tem 
perature in a heater operating under atmospheric pressure re 
quires careful attention to water distribution and to venti 

R. N. Ehrhart, Mr. 


utility of the open heater in preventing corrosion, said that bot) 
the author and Mr. Speller had realized the necessity of taking 


in reply to Gibson, with regard to tne 


out the oxygen, which the open heater will not do. Some com 
panies have attempted to check corrosion by raising the feed 
temperatures, say, from 130 to 140 deg. to 210 deg., but the cor 
sensus of opinion is that this will not produce the results and 
that air-extraction apparatus is absolutely essential 

Kk. H. Tenney” pleaded guilty to being one of those who had 
raised feedwater temperatures and said that there had since been 
no indieation of corrosive action in the economizer. In th 


Mississippi Valley, where his compal v's plants are 


] ‘ | 
hocarted, 


water is highly impregnated with dissolved organic matter, whicl 


vives another lnportant problem to be dealt with In addition te 


Chis is a troublesome 


that of dissolved gases subjeet which he 


believed could well be taken up for consideration by the Society 
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Oil Field Visit 


cesses of distillation and filtration were gone over thoroughly 
The plant has a capacity of about 25,000 barrels per day. 
Luncheon was served 
Mr. W. K. 
the 


yverv 


at the re finery of the Texas Company 
Holmes, superintendent of the refinery, conducted 
through the 
favorable 


party spotlessly clean plant which attracted 


many comments. 

A short business session held in the City Hall auditorium was 
followed by a professional session, at which the following papers 
were presented : 

THe PREPARATION OF MOTOR GASOLINE 
Prof. Fred W. Padgett 
MOpERN WATER PURIFICATION, W. R. Holway 


FROM HEAVIER ILYDROCAR- 


BONS, 


REFINING OF CRUDE MINERAL OILS AND THE ACTION OF ABSORP 
rIVE CLAYS ON SAME, F. C. Thiele 

FLow OF FLUIDS THROUGH PIPE LINES AND THE EFFECT OF PIPE 
LINE Firrines, D. E. Foster 

SoME INVESTIGATIONS IN BRIQUETTING OF OKLAHOMA BITUMINOUS 
CoaL, Prof. James C. Davis 

Mip-CONTINENT GASOLINE, Dr. Chas. K. Francis 


CoaL vs. Orr Cost PERFORMANCE CHART, L. C. Licht 

Professor Padgett’s paper is presented on another page of this 
issue, and the other papers will receive consideration in later 
issues of MECHANICAL ENGINEERING. 
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Motor Gasoline trom 
Particulars Re 
of the Theory of Cracking and Notes 





Heavier Hydrocarbons 


garding Its Preparation by Various Cracking Processes, Together with a Discussion 


on the Present Status of the Industry 


By FRED W. PADGETT,’ NORMAN, OKLAHOMA 


The following paper is one of the group prepared by the Mid-Con- 
tinent Section of the A.S.M.E. for the Tulsa, Okla., meeting held im- 
mediately after the Spring Meeting of the Society at St. Louis, and 
which was attended by a good-sized delegation of those who were 
present at the latter meeting. It is mainly concerned with those 
methods known as “ cracking” processes which, when applied to the 
heavier hydrocarbons present in petroleum, produce mixtures within 
the range of motor fuel. It has as its objects the discussion of the 
theory of cracking, the description of standard processes, and the con- 
It will be found a 
convenient and valuable summary of the various processes, partic- 


sideration of the present status of the industry. 
ularly useful for reference purposes. 


HE growing importance of the internal-combustion engine 
during the past deeade has brought with it the attendant 
problem of fuel supply. 
the 
Tuture 


While the production of motor 
that the 
augmenting 


past has been ample, the data indicate 
shall be 
or see a depressing effect upon the automobile in- 
The Mines 
cent report on refining statistics shows that the gasoline 
On the other hand, 
the number of automobiles registered increased 22 per cent during 
the 
The question therefore presents itself as to | 
to 


+ 
Stone 


uel in 
near 
the supply, 


in 


we faced with the problem of 


dustry on account of shortage. Bureau ot in a re 


produe- 


tion in 1919 inereased 10 per cent over LOLS. 
same period and the increase of 1920 will be of like order. 
1IOW IT will be possible 
meet the future demand for motor fuel even though gasoline 


re 
ks were inereased during the past vear. The problem is not 
how 


The 


a serious one, but may become so in a very tew vears. 


re are several sources from which additional supplies of 


motor fuel may be expected. Benzol and toluol from by-product 
coke-oven plants may be blended with gasoline to give a very 
satisfactory product, while industrial aleohol is a product to fall 
back on, if necessary. Crude oil may also be derived from such 


there 
posits of the raw starting material in various parts of the coun 
try, expecially in Colorado, Wyoming, and Utah, from which the 
crude oil may be extracted by low-temperature carbonization or a 
this with ultimate high-temperature effect 


kerogenous substances as oil shale and are enormous ¢ 


e- 


combination of mn 
the presence of steam to recover the by-product ammonia. 
Petroleum consists essentially of a mixture of hydrocarbons 
which are in the main totally miscible with one another. Organic 
in 
amounts and occasionally oxygen compounds, as well as water and 
inorganic material in disperse form. When this complex of 
Laturally occurring hydrocarbons is treated by dry distillation at 
atmospheric pressure, the hydrocarbons of lowest boiling point 
are vaporized first and come into the condenser followed by 
those of higher boiling point as the temperature rises. 


nitrogen and sulphur compounds are also present varying 


Varying 
degrees of fractionation will obtain depending upon the design 
of still and method of operation. From the point where gases 
first appear at the condenser outlet until the temperature in the 
still reaches approximately 625 deg. fahr., the products secured 
are in the main natural—that is, they exist in the erude oil as 
such. Above this temperature, however, especially if the distilla- 
tiun is carried out slowly, what is known as “ eracking” takes 
place and a distillate is secured, which upon redistillation will 
yield more gasoline and kerosene, their quality, however, in most 
cases, not being comparable with that of the natural products. 

If instead of carrying out the distillation above the 625 point 
at atmospheric pressure in an ordinary still, one of special design 
is substituted, and if the operation is conducted at a pressure 
varying from 50 lb. to 150 lb., profound decomposition or erack- 
~ 4 Assistant Professor of Chemistry, University of Oklahoma. 


Presented at a meeting of the Mid-Continent Section, Tulsa, Okla., May 
28 and 29, 1920. J 


ing oceurs and a yield of gasoline of 15 per cent or more may ve 
obtained, based on the original charge of residue, upon fraction- 
ating the pressure distillate secured. The remaining, 
and the pressure distillate which has thus been freed from gaso- 
line, may again be subjected to the process and a further yield 
of gasoline secured, this being less than in the first case and 


residue 


decreasing upon subsequent treatments. 

This process of cracking is a special application of the well- 
known phenomenon which occurs when organie compounds are 
heated to a kigh temperature, decomposition taking place and 
the molecule being broken down into compounds of lower molee- 
ular weight, even with the formation of the elements carbon and 
hydrogen. 

Again, if a sample of the same residual oil be 
vertical still o1 inter- 
posed between the still and the condenser, and the distillation 
carried out at 


placed in 


having a fractionating column “ tower ” 


is 
atmospherie pressure, with stirring, in the presence 
of anhydrous aluminum chloride, the latter acts as a catalyst to 


ield of 


cause the decomposition of the oil into gasoline, giving a \ 


15 per cent or more. This process is an illustration of the fae 
that chemical compounds, working at atmospheric pressure, may 
effect a result similar to pressure distillation. 

COMMERCIAL PROCESSES FOR THE PRODUCTION OF G ( 

Hea Hypo ONS 
The variaus processes for producing motor fuel trom he 
hydrocarbons nay be roughly e¢lass fied as tollows 

Ll Vhe Pressure s A “ two-phase eracking svst 
amples are the Burton and Coast processes 

2 The Pipe St Generally a “ single-phase ” cracking system. 
Examples are the Greenstreet, Hall, and Rittman processes 

3 The Use of Catalyti luents at Atmos) heric Pressure. This 
may include reaction both in the single-phase and the twe 
pliase systems. An example is the aluminum chloride pr 
cess, Which is likely two phase to some extent. 

4 Combinations and Modifications of Two or More of the Ab 
Methods. The cracking may be in either single phase or tw 
phase systems. Example s are the Dubbs, Jenkins, and Bacon 
processes, 

5 Processes Involving Pring ples not Included Under tl] 1/ 
Four Headings, but Which May Involve Similar Apparatu 
or the Use of Pressure. These methods mav have either 
single-phase or two-phase cracking systems. Examples art 
the proposed processes of Cherry, Coast,” Ellis,” and many 

, other processes equa''y unique. In the first a bipolar high- 
voltage, oscillating, silent eleetrie discharge is thrown across 
the vapors; in the second, hot gases are passed through the 


oil or into contact with oil spray; and in the third, air is 
supplied to the cracking chamber where, by corabustion with 
a portion of the oil, heat necessary for the eracking of the 
remainder is generated. 

During the past eight years numerous patents involving almost 
every conceivable form of apparatus have been granted for the 
purpose of securing hydrocarbons within the gasoline range from 
those of higher boiling point.” Many of these patents seek to 
obviate the trouble incident to coke deposition, while others have 
the object in view of producing a gasoline which is comparable 





?U. S. Pat. 1,229,886, Jan. 12, 1917, and 1,327,023, Jan. 6, 1920. 
, of ao eat 292,401, Jan. 8, 1918, and Cosden-Coast, 1,261,215, Apr. 2, 
918. 

*U. S. Pat. 1,295,825, Feb. 25, 1919. 


* Some of the principles involved are as follows: The use of molten metal 
as a cracking agent; oil may be sprayed against an electrically heated 
plate within an autoclave; a perforated basket charged with metallic turn- 
ings may be disposed in a furnace; oil vapors may be subjected to progres- 
sively increasing and then progressively decreasing temperatures; super- 
heated steam; various methods utilizing electric discharge across vapors ; 
emulsified oil as starting material; etc., ete. 
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in quality with the natural product. Still others are along en 
tirely new lines 


\s early as 1865 James Young, the Scoteh industrial chemist. 


secured a patent for the production of illuminating oil by means 
of pressure at about 2O Ib per sq. in 
The Pintsel vas process for the productior ol luminating 


vas trom gas oil dates back to the se venties in its commercial 


application s in the United States. As usually carried out at 
atmospherie pressure, the oil is passed by gravity into cast-irot 
retorts eated to bright redness. tf the upper chamber of the 
retort oil is vaporized, while in the lower one cracking takes 
place he vapors then traverse a tar seal, condenser, purifier. 
and meter, and are stored in a gas holder at a pressure near that 
of the atmosphere The gas is finally con pressed to 12 or 14 
atmospheres in heavy welded tanks ready for delivery One 


vallon of gas oil will produce from 60 to 75 cu. tt. of gas and 


when the product 1s compressed at the last stage a lhquid know 


= .F | 
as “ Pintseh gas drips ” collects to the amount of about 2 or 24% 
ral. per 1000 ft. of gas compressed. ‘I liquid, while quit 
Natile, is very unsaturated and entirely w table moto! 

Jenton’s Apparatus tor the production ot iit ‘ 
from residual oils was patented in 1886 but was neve ised cor 
merelally \ pipe coil within a furnace heated to ; titabli 
temperature wlule the oil is foreed thre lv it a re ire ol 
285 |b. per Sq. in. or more, The products of tl re llon are 
re mm nto a apor chamber, whet i! tur co ] ( 

! ao enst \t the inlet end of the « 

et ‘ i t  ¢ i Lt SLOp-cor k rr " 
~ re rhe ‘ 

SO) 1a was granted J) ir ai { i 
ipparatus which differed trom that of Benton, to b sed 
cracking Kussian residual oi to illuminating oil. but nevel 

phed commercially because ot the mtroduc 

itermal as fuel and its subsequent rise in pric \ retort dis 
posed in a furnace has one end in communicatir with a dome, 
the latter also being connected to a condense! sate alve, 
pressure gage, charging line and reeeiver are also provided, and 

e condenser and receiver are held under pressure lt is pro 

posed to fill the retort partially, to disti inder pre re and 

collect the distillate in the receiver. Dewar and Redwood do 
! state what pressure gives the best results 

} Burton Pr Burton's rst pate d 

19813 and the process is extensively used at the present time by 
the vanous Standard companies. In 1918 it was est ited that 
LO per cer of the gasoline produced was by ¢ ’ rae 
1 being through the Burto op 

nt of t proce marks one of the mileston ! e histor 

petroleum refining and its originator merits the distinction of 
being the first to «demonstrate that pressure dls alion ¢ ld be 
done sateiv and practically on a large seale. In addition, Burto 
rea ed the limntations of the type of apparatus and ¢ d 1 

ttempt, in the orginal design, to make the operation continuous 

The original elay of Burton consisted in the dist lion of 

petroleum under a pressure of 4 to 5 atmospheres and a tempera 


ire of 650 to 850 deg. fahr., maintaining the pressure upon thi 
Olatile products until they had traversed the condenser 


The standard Burton apparatus includes a s of 200 bbl 





capacity or more, of conventional shape, so constructed that 
pressures may be used Be vond the condenser is located a safety 
valve which prevents the pressure from rising abo 
maximum and permits the escape of the permanent gases Next 
in line is a valve where the pressure ipon the distillate is re 
leased before it enters the run tank. 

Modifications of the original Burton process call for introdue 


tion of the oil in the vapor line,’ amounting to semi-continuous 


operation, the use of false bottoms’ upon whieh the main portiol 
of the carbon collects, and lastly a still containing internal flues.’ 

The Design and Operation of Pressure Stills. At the te mpera 
ture at which the pressure still operates steel begins to decreas 
in tensile strength. It is therefore evident that a fundamentally 


lmportant consideration lies in the material and method of eon 
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struction of the stills As an outgrowth of this need there are 
now firms which specialize in the construction of stills for sever 
isage. The walls of the stills are lf, in. to “e In. thick and ham 
mer-welded, this method of construction being claimed a iperiol 
to both riveting and to acetylene or electric welding tor the pur 
pose in view. In the operator 0 pressure til e operatol 
has before him thermometers and pressure gages, whi inform 
him of the conditions prevailing within the various units unde 
his contro In the operation ot some pressure I ! ras 
oil as the starting material, the dist { mtinued a the 
average rate of 1 to 2 per cent an hour and the ru completed 
in 48 hours, giving a vield of 35 per cent of 150 dee. tahr. end 
point gasoline During distillation the votton t the til 
watehed and if “hot spots” develop due to superheating fr 
deposited earvbon, Close survelllanet is naimntaines I ordel 0 
determine if it will be necessary to close down the still be 
the run is completed After each run the deposited carbor 
eompletely removed re 1 the st Delore nare 

Ti (,reenst? f Ha and / floyd / ! 

SOs " ‘ CTACKII main ! ! ”) }) B t 
(rreenstreet method” a mixture of ¢ apors and stean russe 
through a coil of pipe whi s heated, the produets next b 
permitted to expand 1! drums ot considerable ‘ Lie pore 
is released at a point between the expanding drums and the con 
denser The Hall process in a broad wi esemble t} ot 
(rreenstreet but has the lundament: aditfere 
not used ar he pressure releases roduc ea } 
eoll nd enter the expan ar I | t proc 
the crackin takes ] ‘ ! ! ! De Cor Oo ‘ 
chain, the latter bemg throw st the es ve whel 
he tormer 1s re yen The i ( ) the top 
vile the vapors are ft ike On st urateltyv trom the r pol at the 
hotton \ll of these processes inelude the use of pressure 

Lhe liluminun ('} rice Pr Ihe most consplenous 


of the Gulf Refining C« L hie ed and stirres 
he presence ol ni 0 l eho ( ? 
anhvdrous salt of aluminun Before treatment the o must he 
freed trom water and a quantity Of the catalyst equ 1 t maxi 
mul ot S per cent bd welg of the el ire ( pele the 
distillation s begur Ky ting towel ( erposed be 
ween the sti nd the eonds l 0 I r-t) pors 
mav be x irned to the st Lo! wit! im chlor which 
has beer ip rized and earried ¢ ne a I ‘ t lt 
slowly at a temperature 200 to 550 ce ir, over a perilos 
if 24 to 48 hours By this iSO t 15 per 
CeO! or mor I he obtan ro res 
Very interesti n connection th t rocess the effect 
nam the teedne someinine i: . al atae ¢ he 
distillate secured At the a the a ! Ss round tha 
the uuminum ¢ orice sin mecha ‘ ) vith vranu 
lar coke which is ea ilv ret ed 1 i 1 ( ree Tron 
asphalt, and wit! ifs SCOSILT in no va paired, may he 
separated from the coke and then utilized for the production of 
high-grade lubricating oils, the recoverv of paraffin wa or the 
manufacture ot petroleun The distillate seeured by aluminum 
chloride ‘treatment is water hite and possesses a pleasant odo 
and in order to secure the finished gasoline it is only necessary 


wash the “ rerun” distillate with dilute alkali and water 
By the action of anhydrous aluminum chloride on residual 


petroleum, sulphur compounds are destroyed and possibly nitro 


gen and oxygen compounds such as naphthenic acids as well 
rhe one difficulty suggesting itself as being inherent in tl 


Liquid meters are sometimes pla 1 on tl I 

See Petroleum Ag 6 (1919), 66 

See Lomax, Jour. Inst. Pet, Tec! ; (1916 6 

See Bureau ¢ Mines Bulletin 114 and Ts I il Paper 161 
See J I Eng. Chem. 7 (1915), 737 
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process is that of recovering the aluminum chloride, or of manu- 
facturing it cheaply. MeAfee has patented the two following 
methods for the recovery of the catalyst: 

By the first method the aluminum chloride present in the coke is 
dissolved in water. ‘The solution is then evaporated and heated 
moderately, when the hydrated salt is broken up into aluminum 
and hydrochloric acid. The alumina, when mixed with carbon 
and ealeined in the presence of dry hydrochloric-acid gas, reacts 
to form aluminum chloride, hydrogen, and oxides of carbon. 

By the second method the residual coke is heated in an 
atmosphere of chlorine, when the anhydrous salt is volatilized and 
carried away by the chlorine vapors. 

Finally, it is of interest to introduce one of McAfee’s tables on 
the treatment of 34 deg. Baumé Oklahoma crude petroleum, show 
ing the comparison of the aluminum chloride process with that of 
the customary method. 

Per Cent of Crude Oil: 
AICI, Process Usual Process 


SER Fae cob sk teetaeete ae owl elea eee dALS2 12.50 
Kerosene ee ree eae ee 29.47 41.0%) 
MERI 8 Sic cat eis tet each onl elo a IR NOS eens D6 55.00 
SG WHEN oka ysis ose ac a oe 14.07 9.0) 
NG OE DES 4 dec oes a Hee Gans 83.72 TOO 
RN i ns ite re ee aaa teat 16.28 2.0) 
TOMO LOO 


While the above table is not representative of the actual amount 
ot gasoline procured at the present time from the average Oklo 
homa crude petroleum, still the data may serve for making com 
parisons. At this time the average Oklahoma crude is being r¢ 
fined to about 20 per cent of straight-run gasoline and 17 per 
cent of kerosene. 

Other Processes. Three methods which have recently come into 
prominence beeause of favorable reports concerning their opera 
tions, are those of Dubbs, Jenkins, and Bacon. 

The design and operation of the Dubbs plant is given in the 
report of a committee of the Western Refiners’ Association to its 
members. Extracts from this report are quoted as_ follows: 
“The plant proper consists of a cracking coil made up of ter 
lengths of 4-in. extra heavy lap-welded pipe, each 20 ft. in 
length, jointed on the ends by return bends. This coil of 4-in. 
pipe is placed horizontally in a furnace in two rows, six of thi 
pipes being in the lower row and four in the upper row. The 
furnace temperature is maintained at approximately 1540 deg. 
fahr. The outlet of the 4-in. coil is connected to an expansion 
chamber which consists of four 20-ft. lengths of 10-in. common 
extra heavy pipe. These pipes are connected in series by means 
of return bends so as to form an expansion chamber approxi 
mately 80 ft. long. These 10-in. pipes are positioned horizontally 
in a chamber and are not heated, but insulated on the outside to 
prevent loss of heat by radiation. 

“The raw oil is fed into one end of the 4-in. coil by means 
ot a force pump, and as the oil passes through it is heated to 
about 820 deg. fahr, and is then discharged from the other end 
into the 10-in, expansion pipes, which are maintained approxi 
mately half full of oil. The vapors are liberated from the oil 
and pass up through connecting goose necks to a manifold; then 
to vapor lines leading to a spiral vapor condenser, and finally 
into a water-cooled condenser. A pressure of about 135 |b. per 
sq. In. 1s maintained on the entire apparatus. The unvaporized 
portion of the oil in the 10-in. coil is continuously drawn off 
from the end of the last unit.” 

In regard to the Dubbs process, it should be noted that the 
eracking takes place in a two-phase system. 

The summary at the top of the next column gives the results of 
a test run of 168 hours’ duration. 

In the Jenkins process an apparatus is used resembling th 
water-tube boiler. The tubes in the latest installation are 21% in. 
outside diameter, and cold-drawn. The furnace is of the vertical 
baffle type with Dutch oven, no heat coming in direct contact 


with either the longitudinal or traverse drums. The operation of 


the process is continuous and the oil is cireulated mechanically. 
The safe limit of operation (with the type of starting material 
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Totel wan oll Goneted. << coc cccvceetastescavircscs Bee Ee 
Dita) warenewnbhe BOS. in kek dis Sasi weswencesscs Speen CH KK. 
Fuel used equivalent of 3677 gal. of 14 Bé. fuel oil. 
Products (per cent yield of original oil charged): 






Gasoline (440 end point) (58.59 Bé.).......... 20.20 per cent 
es Nene MSS 6 8-d:6.5 ek ewe ae wo bed ee 14.11 per cent 
Pressure distillate bottoms ($1-82 Bé.)......... 27.19) per cent 
Rectan (15-24 BE). cecc ics e eves secsscvesss Beta PEP com 

Loss 3 7.00 per cent 


TOW) 


' 


being used) has been found to be when a volume of oil equal to 
14 times the changing capacity has been passed into the ap 
paratus. Working under these conditions it is claimed that the 
still has long life and that the time of cleaning is only five minutes 
per tube. In closing down after a run the reduction of tempera- 
ture is accomplished gradually by forcing more charging oil into 
the apparatus under complete mechanical circulation, thus elim 
inating undue stresses or strains which might be caused by a 
sudden temperature drop. Mr. Jenkins contributes the follow- 
ing data in connection with a run of 46 hours, using pressure 
distillate gas oil” from Homer crude as the starting material: 


Potal oil circulated... .. A ee Pete WSO) gal 
Overhead pressure distillate. .......cccccteccese ns L160 gal. 
Fuel used—4S.000 cu. ft. of city gas (natural) 
Products (per cent vield of original starting material 
Gasoline (118 L.B.P., 460 end point).. 24 per cent 
Kerosene SANE apg eye re ay 2 per cent 
a i” eee 14 per cent 
Pressure still bottoms (52 vis. Saybolt at 100 
deg. fahr. and when treated, 41,, color).... 27 per ceut 
Total loss . Aree ‘i, ner cent 


The pressure used in the above run varied from 105 to 110 |b. 


gage; temperature, 700 to 710 deg. fahr. 
The Bacon process Was cle veloped under the direction of Ray 
mond F, Bacon and Benjamu T. Brooks at the Mellon Institute 


ot Industrial Research. As originally designed some ditheui 


were encountered during operation because of eoke deposition ot 


the tubes; but according to the latest information certain im 
provements have made the process appear very promising he 
‘eracking ” is carried cut in a vertical tube 20 tt. in length and 


6 in. to 19 in. in diameter. the oil level being maintained at the 


top ol the heated zone and the process operated cont ously 
The oil inlet and vapor outlet are located at the top of th 
tube. The lower end ol the tube Is connected to 

drum into which the tar and coke settle and are drawn off 


from a pipe at the bottom. When operating an apparatus ot 
this type, coke accumulates very slowly on the metal surface in 


the eracking zone and in addition a large heating surtace is ex 


l 


posed to the oil. The pressure specified is from 60 to 300 |b. per 


sq. in., but preferably 100 Ib. The yields of gasoline (456 Be 
claimed for various oils are as follows: 
Oklahoma gas oi] (32 Bé.)........ 22. 45 per cent 
Mexican fuel oil (12 Bé.)........ ee. OU Per cer 
California fuel oil (14 Bé.)....... .... 47 per cent 
Caddo heavy erude (12-14 Bé.)...... .. 48 per cent 
Deposition of Coke During Crackina. It as already bee 
mentioned that one of the most serious difficulties encountered 
during “ cracking” is the deposition of coke. Unless removed 


from the walls of the apparatus very soon after its formation, the 
coke produced beeomes very hard and seems to unite with the 
metal. Superheating (hot spots), consequent softening of the 
metal and finally * blowing out” may be the result of this eondi- 
tion. A majority of the processes include, among other things, 
methods of eliminating the coke from the heating surtace. Thus 
the Burton process involves a modification in which false bottoms 
are used, the Rittman process a revolving rod. and chain, the 
Bacon process vertical heating surface in the presenee of liquid, 
and so on." One patentee specifies the use of steel balls which 
are passed intermittently through the “ cracking” tube. 

Consumed during the run, 

It should be noted that this starting material has already been once 
through the process, 

‘In some refineries it is the practice simultaneously to agitate the oil 
slightly and to scrape the bottom of the still by means of a sweep with 
chains attached, 

(Continued on page 426) 
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authors preset ted at 


different conditions distributed over the planks A D\ the trough B and hopper ¢ 
nnection, attention is called to the paper by the same The water accumulates at D and may be used for purposes wher 
the Spring Meeting of the A. S. M. E., and the presence Of dirt in the water is not ir jurious, 
abstract form in MECHANICAL ENGINEERING for April Back of the wet planks N are located several rows dry 
1920, p. 213 (National Advisory Committee for Aeronautics planks P, the purpose of which is to eatch the water particles 


53, 02 pp., 42 figs., ef carried off from the wet half of the filter. 
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practice that these planks remain very nearly dry, a good indica- 
tion that the use of the wet filter causes only an insignificant 
Measurements have shown 
that with fairly dry entering air there is an increase of humidity 
of from 3 to 5 per cent, and when the humidity of the entering 
air is considerable, there is practically no inerease ot humidity. 

Air filters of this type are mainly used for eleaning air em- 
ployed for purposes of cooling, since there the variation of 
humidity is of lesser importance than, for example, with air 


inerease in the humidity of the air. 
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compressors. As advantages for this type of filter are claimed 
the low resistance in the filter, the elimination of filter cleaning 
and the absence of fire danger from the accumulation of dry dust 

The next mechanieal air filter deseribed is the Visein filter of thi 
German Air Filter Construction Co. of Berlin. The active part ot 
the Visein filter consists of a frame filled with so-ealled Rachig 


rings of about 14 mm. (0.56 in.) height and the same diameter. 


Thes 


rings are wetted with a liqnid ealled viseinol, which is 
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hic. 36 MOELLER Arr FILTER 
claimed to be very sticky and little subject to deterioration. This 
type is not described in detail as its operation is evidently depend- 
ent on the use of a particular liquid used in wetting the rings. 
The Moeller filter, Fig. 3 (K. & Th. Moeller, Brackwede, 
Germany), consists also of a frame filled with Rachig rings, but 
in this instance the rings are not wetted. 
a perforated sheet-iron wall A, 


The air enters through 
its velocity in the chamber B is 
considerably reduced and there oceurs further a sharp change in 
direction of flow which causes the precipitation of the larger 
particles of dust. The medium-size particles of dust are held back 
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by the sereen C. FE is a horizontally located container filled with 
Rachig rings which hold back the finest particles of dust. The 
air comes out at I’. Beeause of the three-stage method of separat 
ing the dust, namely, at D, C and EF, a high degree of filtering is 
obtained notwithstanding the faet that no wetting of rings is 
resorted to. On the other hand, the dimensions of the air filter 
have to be made larger than in wet filters. Also the filters have 
to be cleaned every two or three months. 

Strietly speaking, the Moeller filter does not belone to the 
¢lass of sereenless filters as a screen is used. It pertorms, how 
(Stoftlose Luftfilter. Werkstatts 
1920, pp. 71-73, 16 figs., d 


ever, secondary 
Technik, 


functions. 


vol. 14, no. 3, Feb l, 
BUREAL OF STANDARDS 
A NOTE ON STRESSES CAUSED BY CoLp RoLuNG, H. M. 


and B.C. The experimental data here 
show that a given amount of reduction by rolling canses less resi 


Howe 
Groesbeck. presented 
dual stress in the metal rolled if it is brought about by a larg 
number of light drafts than if by a smaller number of heavy 
ones. This is shown by means of the eurvature induced in eacl 
ot a pair of superposed strips when they are simultaneously re 
duced in thickness by rolling, with varying reductions 

The result is attributed to the greater skin friction between the 
metal rolled and the face of the rolls with heavy than with light 
reductions. Leeause of this greater skin friction more ot th 
reduction oceurs through the backward forcing of the deeper 
seated lavers, and less through the elongation of the surface of th 
(Abstract of Tech Paper 
Standards No. 163, + 


metal in contact with the rolls. 
of the Bureau of 


FLELS AND FIRING 
Mixture Regulation in Surface-Combustion Furnaces 


Surrace Combustion, A. E. Blake. An extensive paper dis 


cussing the principles and deseribing the application of surtac 
combustion. Only some passages OL part cular interest can be 


abstracted here owing 


to lack of Space 


The tactor of the highest importance in the perfected surface 
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ia $ SURFACE-COMBUSTION FURNACE with Low-PRESSURI \l 


rOMATIC PROPORTIONER 

combustion process is the production of perfect mixture or of 
any desired mixture to within 
There are several types of such automatic proportion 
ing or mixing devices. 


produce essential conditions 
furnaces. 
Fig. 4 shows one type attached to the 
manifold upon the furnace. It is ealled the low-pressure system. 


In this ease air is supplied at a maximum pressure of about 1 Ib. 
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pre r Sq. In. ‘| wo cor ks ure provided and the air s LPP Ss OV KI RN ACES 

erned by the ipper ol these cocks. The air from the chamber 

| ; ) olymultiple Flame Coml \ 
through a ‘venturi tube to a manifold supplving th Polymultipt amv ombustion in 


etallurgica 
passt = 


burners. Within the throat of the tube is located an adjustable Furnaces 


nozzle and the location of this nozzle determines the proportior 


of air and gas in the mixture. In operation air creat ietion 
, , tvpe ot turnace In W chy COMDUSLION cil a ! ) meal ( \ 
upon the nozzi The gas comes trom a governor, the tunetion of 
: arge 1 imber ot s parate jets o1 ! 
which is to deliver the gas at constant atmospheri ressure a 
2 : : | conventional metaliurgica ! ( ‘ ( 
all times regardless of the rate ot llow Phere diay agi 
. ~s hy i! 0 sine obptammed nreo I i rit nm 
which 1 moved DV atmosphere pressure ind caus« 1 open : 
se the air anc With these syster ch tempi code 
ol the gas entry port Changing the 1! ipp ‘ i , 
. ’ . iil rl proce ( 1) 
ehanee the gus ippl and duru operation the l ela reica " 
’ ; deti ‘ SOK ons ot tin furnace \ ‘ ) r 
evel toueh l — 
ery Val able re Il hrou Ou } 
| ne ori na rhict nother tvp l l ; : 
: } bene ( ! ible Doth a a, ‘ rre l 
rhe ~ ealle I pre ine Lype, oO ! i ( Te \ 
- rit m ot eat and because aatior | ( 
ale lve steps ive been take as ve mh tlie . 
. tel deseribed in this artiel \ eh the au 
ur and is either separately or combines . " 
’ : rie flere ombustion, : ov these detect 
to e fact that the highest temperatu , | a comb 
‘ : The ¢ iracteristie teatures o the 4 intra ( ( rt 
will ind Can tbe ecures easily yvithou prehe 3 
hie eal hat prehea ! may cause prematur ner a reservoir OF ho 
Ihe presenta of the paper wa ollows roo ne C¢O mu on « ' el ri a pr 
ng diseussion whit innot b ibstracted in interspace rough which pass cor eu 
: } nhusetion e} bye ny ‘ r é 
Advance copv ot a e«hapter ina book, “ \mer. | ‘ It CU yuu ae . , ror { I I 
I Bacor and \V \ Hlamor MeGraw i] m? P ‘ 4 és \ I imber 0 oriees are pre adler rhe 
e Engineers’ Society of Western Penns, \ ete ot-air reservoir, these orifices acting t 
from the Proceedu of fi ki neers’ & { the combustion chamber 
P ”? mia. vol 36. no a April. 1920 pp 145 1 » A sheet lt combustible vi oul ' } I or ( 
} , rer R , 175-20 t the combustion chamber: tl eet . ter yw 
continuously through gas conduits fro I 
1) | 1 t A eontinuous apparatus i provided r rec el ne the 
{ ~ ~ ~ ~ ~ } a 
oOmbpDustlor chambe r waste heat ane | ‘ pio tl ter lor 
Ir ite e Col es ca “or 
rel preheating « r ePCO! ’ 
yt ‘ rodueed durin oO} 
The operation the s eC] } ( 
' owing: The air under pressure, whether nat il or art 
passes through the multiple tuveres and then throug he sheet 
bogey hie hig prop ‘ . , 
‘ ‘ “ae ‘ 4] 
oO TAS SIOWLV and continuously ead 0 rhe ron oO ! CoO pustion 
‘ | wer ile ! ‘ ! reates a but ( aati 
iid ' rive livael . 
eompnle pundlie direc ed owart he iferia 0 i 
‘ ‘ ’ mroducts Oo eombustion re ister ‘ 1) re ! 
| i ) ‘ Powae? \\ ‘ ‘ 
} rhe Co hills 0 chamber 
he kin has a nee ; { { | 5 
‘ neory or thi Svysten ot eombustior . is 7 mw It a 
particles oO D ul nous coals ot ( ne ¢ res , f 
' ( ( ras passes into dhe arr, ppens In conve ‘ ten 
“ ‘ siderable = 1 low el e! . 
~ ’ i ombustion oeeurs on the periphery ot t s yet and this periphner 
to si lider ata ad i read eat t mav smolder tT r {imi ] 1 P 1 
a . ; produees heat radiations. the maioritv ot which pass inte the a 
without ft IT Wtion of {lam or thre volution ot ounds ‘ +7 
. od ; 3 : \ ch is dia hermanous while the commercial] combustible ri 
i having an odor, which adds to the dangers associates uf I itthermanous 
} COMpPoOsi ol OL LUSaID. AS prac Waly 0 adicath . ( ‘ ( ) the other hand, if a iet of an is made to penetrate into the 
t} Sitpst , heine o fir ‘ : . 
“ : eee eng on hire atmosphere ol ordinary con bustible was s« as to produce the 
he following ¢ ’ ts indicate the 1 ner in which fusai 
Ihe ving xperiments mndica on rhaul : same umber of calories per second, the periphery ot the et als 
hy ns ! auet ns me ny 1 ny ! \ ade bp ‘ = 3 : 
rl \ briquet me iring 41n. by 41 emits heat and light radiations and a great majority of the heat 
} ‘ hws it} ity 1 es «in t tery rl ree aot hot ; A ‘ e 
MINI isain Wi Wi r; it was dried at a t per : radiations go into the air of the yet, preheating it all the mor 
WO «kt eent ind 0 dt stand to ) vee} he briquet ; > : 
| ) i 1 viiowed 0 ul r one we j he less air thers remains for the oxidation of the as. whi 
yos ther piace xT } ~ | t} tT one cornell eacved lett . 4 ; 
Wi a d on a Lone lab and the Lip « latter s athermanous Asa result of this. th tip of the flam 
to a . } ‘ s of ! ate e briquet was ‘ 2 , ‘ ae. . 
readne Vv neal 1 an ordinary mat | of alr in a gas atmosphere is many times hotter than the tip oft 
allowed remain undisturbed, and in about : . he flame of gas in an air atmosphere and the combustion ever 
f it was consumed without the production of smoke o1 Me, with the low initial temperature is practically perfect with the 
there was no evidence of combustion except a taint, Neasant minimum access ot air, while in the opposite process (gas gon 
1 aroma odor resembiing that ol pitch pine, Phe mas SIMOLCCTS Into an wr atmosphere ) the exeess ot air mus be ver large 
nternally, tor when the surtace is removed a glowing dull Furthermore, in conventional furnaces the radiation spread 
red zone is exposed. The residual substance, in certain experi equally over the roof and the side walls as well as over the floor 
ments, was a finely powdered coke—in fact, 11 appeared as 1 ot the furnace and the material located thereon. In polymultipl 
the volatile matter only had been consumed; in others the residual lame furnaces the sheet of gas floating against the roof protects 
substance was the ash. A briquet of similar dimensions contaim it as well as the walls against the radiations from the bottom of 
ing oY per cent of Tusain and 00 per cent coal acted in the sam the furnace and the melting material. Also sinee the roof of th 
manner, and again practically no odor or smoke was produced, furnace is equipped with a number of orifices through whic! 
When fusain is carbonized a coke is produeed having an ap a constant flow of air takes place, the refractory material of 
pearance practically identical with that of the orginal substance the roof is never permitted to attain a temperature hich enoucl 
lhis coke is jet black and is quite deficient in caking power. to soften it or melt it. 
[t is of interest to note that dust from a dust collector of which Uniformity of temperature distribution in the furnace is se 
95 per cent by weight would pass through a sieve of 1/90 mesh — cured because each jet projects on to the part of the flow whereor 
was found to contain about 49 per cent fusain. (Lancashire and it projects a certain number of calories. 


‘ Cheshire Coal Research Assn. Bulletin No. 5, 1920, 19 tigs., ep The analyses of exhaust gases obtained when this svstem was 
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employed have given contents of carbon dioxide very closely 
approaching the theoretical maximum. 
the following manner. 


This fact is explained in 
As the tips of the jets of air are very 
highly superheated, they consume all the oxygen which they con- 
tain during the passage through the fairly stagnant and _ thick 
sheet of combustible gas, the temperature of which increases as the 
flame nears the floor of furnace. 

Fig. 5 shows the general construction of the Chantraine fur- 
naces. As regards the temperatures obtainable with this system, it 
is stated that the temperatures at the tip of the individual jets 
are close to the theoretical temperature of combustion. Since the 
jets cannot radiate their heat through the sheet of gas through 
which the air flows, all the heat is retained and is used to raise 
the final temperature of combustion. 

In ordinary furnaces a certain amount of metal is 
through In the Chantraine system the metal 
separated from the oxidizing agents by a thick and uninterrupted 
sheet of neutral gases (produets of combustion) the oxygen of 
which has been completely neutralized during the passage of the 


lost 


Is 


oxidation. 


flame through a very hot sheet of reducing gases. This oxygen 
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epidemic of 1918 the writer accidentally discovered that very few 
motormen of the street-car service contracted the disease, which 
was ascribed to the action of ozone emitted by the ear controllers. 

It was also found that employees in offices having ozone air 
purification proved to be remarkably immune to influenza. This 
is explained by the fact that ozone increases the oxyhaemoglobin 
content of the blood and thereby increases the resistance of the 


body to all disease. (Journal of the American Society of Heating 


and Ventilating Engineers, vol. 26, no. 4, May 1919, pp. 
423-425, gp) 
HEAT TREATMENT 

THe Errecr or IniviAL TEMPERATURE UPON THE PHYSICAL 


PROPERTIES OF STEEL, J. H. Andrew, J. 
and A. Wragg. 


itial temperature has upon the position of the resulting trans- 


P. Miller, 


Diseussion of the effects which variation in in- 


EK. Rippon, C. 


formation point in certain nickel, chromium, and nickel-ehromium 
steels. 


The 


normal 


volume change at the transformation points 


as 
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Fic. 5 CHANTRAINE “ POLYMULTIPLE FLAME” METALLURGICAL FURNAC! 


to high 
the pressure existing in the combustion chamber 
It 


claimed that a fuel economy as compared with conventional types 


heated 


been 


itself having 
Furthermore, 
prevents the possibility of the entrance of outside air. 


an exeeeding temperature. 


of furnaces may be secured as high as 40 per cent, with lower 
metal This construction 
particularly for reheating furnaces, for steel-melting 
furnaces, etc. ( Le Génie Civil, vol. 76, no. 14, April 3, 1920, pp 
336-337, 2 figs., 


losses and lower maintenance costs. 


suitable 


dA ) 
HEATING 


THI 
VENTILATION, 


AND VENTILATION 


SIGNIFICANCE OF ODORLESS CONCENTRATION OF OZONE IN 
E. S. Hallett. This paper is essentially a com- 
panion to the paper by the author abstracted in the April issue 
of MECHANICAL ENGINEERING (p. 244). 

The author states that chemical methods of determination ot 
ozone cannot be conveniently utilized for ventilation purposes 
(1) because the apparatus must be used often under conditions 
where chemical tests are not available, and (2) because the con 
of for for such tests. 
Therefore the odor remains the only indicator of excessive con- 
centration, notwithstanding the fact that only a rough approxima- 
tion of measurement is thereby made available. 

Ozone in ventilation is not a stimulant and its refreshing ac- 
tion and the treedom from languidness are only normal condi- 


centration ozone ventilation is too low 


tions due to freedom from depression resulting from odors and 
excessive heat. Furthermore, the effects of ozone do not wear 
off rapidly, and are not psychological merely, as excellent results 
have been observedg¢in schools where teachers and pupils were 
unaware of the presence of ozone. 

Interesting data are presented concerning the influence of 
ozone on the degree of susceptibility to influenza. During the 


shown by the dilatometer has been found to be composed of two 
changes working in opposition, namely, allotropie change and 


change due to the earbide. The latter change in steels of high 
¢arbon content is not completed at the ferrite or earbide (SE) 
line, but continues to a temperature depending on its composi 
particularly this. This 
quantity has been shown to be a measure of the molecular concen- 


tration of the earbide in 


tion, carbon increasing with 


content, 
solution, and controls the temperature 
at whieh the allotropic transtormation takes place 

This variation in the molecular concentration is explained by 
the assumption that carbide dissociates at and above the temper 
oft the point. 
Nickel-chromium steels behave in much the same way as carbon 


ature normal transformation 
steels, excepting that in the latter the time factor necessary to 
produce the same changes in the carbide is of a much lower order. 

Martensite to be the product formed when 
the allotropic change has been depressed by dissociated carbide 


has been shown 
which the latter is able to exist 
the alpha iron formed. 


point 


to a temperature at as such in 


At the temperature of the normal trans- 


formation martensite is not formed intermediate 


phase between austenite and pearlite. 


as an 

By tempering austenite in such a way that the carbide becomes 
partially associated, the allotropie change is able to take place on 
recooling, forming martensite, thus explaining the phenomenon 
of seeondary hardening. 

It has been shown that in the carbon steels experimented with, 
quenched at 1000 deg. cent., the iron in the product is in the alpha 
state. In alloy steels gamma iron is present in various propor- 
tions, particularly with high carbon content. In extreme cases 
alpha is entirely absent. (Paper before Iron and Steel Institute, 
Annual Meeting, May 6-7, 1920, abstracted from advance proof, 
82, pp., 71 figs. and 1 plate of photomicrographs, ¢ 4 ) 
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INTERNAL-COMBUSTION 


Marine Engineering) 


ENGINEERING (See also 


Obturators in Internal-Combustion Engines 


OptTuraToRS Versus Piston RinGs. Experiences in air-cooled 


engines on aireraft led in some eases to the replacement of the 


ordinary piston rings by an obturator, which is essentially the 


equivalent in metal of the cup leather used for pac! hvdrauhe 


evlinde rs. The air-cooled cylinders ot rotary engines, it was 


found, suffered distortion when at work owing to the leading 


+} 


side of the evylinder being more effectually cooled 
side. <As a 


pressure satistactorily. 


‘ } 
railing 


consequence, piston rings often tailed to hold the 


Any inerease in their number 
involved a longer and heavier piston, and the obturator was in 
troduced in consequence, This, as explained 
ana valuable paper by Mr. W Fennell, M I I , 
{ Diesel Engine Users’ Association, 


read at a reeent meeting ot the 


consisted of a flexible L-shaped ring foreed a t nde 
wall by fluid pressure At the outset the ts rt. but 
provements rise nt the works ol * Enginee! 4 \re 
Lamps nereased the life from 10 hours to 60 } 
exceptional cases to 250 hours Brass was tl et tf em 
pPloved, b i special phosphor bronze is now uses rn 
"I \ pinees near the top of the piston, nu and 
oreee vy the mressure mto ¢los eontact oO] 
wall of the liner, it did not burn. Neverthel ‘ ol 
dere 1) erable 0 \ some little distance | ol 
ead \ ‘ \ ed the rings were 1) S 
on rit ul ! s now used and w I Ol 
work ve evel } ner be worn o sf 
quence ( wtoryv behavior o ‘ Mi 
kFenne determined to t one oa hree-« - ) 
ehyeine rated nl 140 Hyp ‘| he liiers ot ? ~ ‘ or 
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Fic. 6 TurNer-Moorre Moror-Car ENGIN} 


ING INCLINED VALVES) 


(CROSS-SECTION SHOW 
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} 


liners, and piston rings failed so rapidly the engine could not be 


run save at a prohibitive cost It was decided accordingly to fix 
the three top rings of the piston and to place an obturator in 
thout loss or 


the fourth groove. \iter a run of lOO ours W 


blowing by, the obturator was examined. The wear was less than 


1 mil, and the engine was set to work again, without replacing i 
This obturator lasted 380 hours and then tailed, due to wear at 
the lap joint. Here the motion was considerable, owing to the 
taper of the liner. Further experiments showed that even 


these badlv-worn liners the obturator might be counted on to 


last 300 hours, which was longer than the piston ring would 
stand Further tests, Mr. Fennell stated, are in progr and 
they indicate that with the liners in proper condition the life of 


L000 hours Engineerv vol 


1920, pp 20, editonal, g 


the obturator Ss! ould be wi 1] ovel 


109, no. 2833, April 16, 


Motor-Car Engine with Hollow Crankshaft and Strongly 


\ alves 


Inclined 





TurNeER-Moore Moror-C. | Gis Deser ) ( the new 
Turner-Moore 34% by 5-in. four-cylinder engine having som: 
interesting teatures One ot ese 1s the hollow eranksha [t 
is 2 in. in diameter at all bearings There are no « ibes 
of the leads being drilled The engine also has a tunnel in which 
are housed a camshatt and bear ng points ot the tappets Chis 
eonstruction permits the operation ot the ¢ imshaft ind cams ’ 
an oil bath. 

Kig. 6 shows the valve arrangement with its accentuated it 
clination of the valves, the purpose of which is to secure be I 
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Weep CONSTRUCTION AND Orn RELIEF IN Prisons 
scavenging inasmuch as it permits the exhaust cases to he swept 
off the top of the piston directly into the exhaust passage Phe 
inclination also permits o Increased water space around the 
valve-stem ruides and n addition gives a | co muUSTIO? 
chamber. 

On the pressure-feed lubricating svstem there is a ball ch ek 

and relief valve at the end of the oil line, the overflow from whic} 


lubricates the timing gears. The evylinder walls ar lubricated 


by oil mist thrown from the connecting-rod bearings, and the 


remaining bearings are taken care of by direct-pressure feed 


The pistons are semi-steel and as shown in Fig. 7 are heavily 
webbed, the web being split 
due to The piston has rings at the top end 
Below the lower ring there is an oil groove 1 


at the center as to avoid distortion 


expansion. two 
32 in. deep around 
the entire piston, and at the point directly above the piston pin 
there is a slot cut in the side of the piston, the lower end of 
which is in connection with the drilled lead to the top of the 


piston-pin bearing. The effect of this is said to be to toree oil to 
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the top of the piston bearing on every up stroke. (Automotive 
Industries, vol. 62, no. 17, Apr. 22, 1920, pp. 946-947, 5 figs., d) 


Bureau of Standards Altitude Testing Laboratory and 
(Apparatus to Measure Rate of Flame Propagation 


BUREAU OF STANDARDS NEW ENGINE-TESTING PLANT, R. 8. 
McBride, Description of the altitude testing laboratory at the 
Bureau of The purpose of the laboratory is to test 


aeronautical engines, reproducing artificially the surrounding con- 


Standards. 


ditions under which they have to operate at various altitudes. 
During the war period the laboratory was housed in temporary 


buildings, but a new laboratory has just been completed. This 
is a substantial brick and conerete building about 50 ft. by 100 ft. 
The altitude chambers are so designed that conditions can be 


reproduced in them such as are likely to be encountered at alti- 
tudes up to 40,000 ft. 
the largest aeroplane engine. 


These chambers are large enough to take 


The operation of the altitude laboratory requires a rather com- 
plicated system of controls for the engine, the air system and thie 
dynamometers. In the new laboratory all these have been brought 
nearer together so that a single operator has complete control 
of the system without moving from his regular position of ob 


servation. It is thus possible to quickly adjust conditions for 

















LIBERTY ENGINE RATE 


TRAVE! 


SINGLE-CYLINDER 
or FLAME 


Fic. 8S TESTING A FOR 


a test, carry through the observations and be ready for a new 
adjustment of conditions. 

Other highly interesting equipment provided includes, for ex- 
ample, the arrangement shown in Fig. 8 to permit the study ot 
the rate of flame propagation within the eylinder of an engine. 
This has been made possible by a triple spark-plug system which 
At the time the flame of burning 
gas-and-air mixture passes over the spark plug the gases are 


operates roughly as follows: 
ionized and a reduction in electrical resistance results. This per 
The spark plugs 
are connected to a spark chronograph (which is being adjusted 
by the operator at the right in Fig. 8) or an oscillograph and 
the relative time of the passage of the flame past these three 
points can thus be measured (American Machinist, vol. 52, no. 20, 


May 13, 1920, pp. 1061-1063, 4 figs., d) 


mits the passage of a spark across the gap. 


LABORATORIES (See Internal-Combustion Engineering ) 
LUBRICATION 
PROPOSED STANDARD Test FoR Viscosity or LuBRICANTS. The 
test was proposed as tentative in 1919 to the American Society 
for Testing Materials, but it has not yet been finally adopted. 
According to this proposal viscosity shall be determined by 
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means of the Saybolt standard universal viseosimeter deseribed in 
a general manner and illustrated in the original text. 

Viseosity shall be determined at 100 deg. fahr., 130 deg. fahr. 
or 210 deg 


two temperatures either oil or water may be used as the bath 


fahr., and for viseosity determinations at the first 


liquid. 

The discharge is measured by a standard receiving flask shown 
the 
of oil is the Saybolt viscosity of the 


in cross-section in the original paper and time in seconds 


for the delivery of 60 ce. 
oil at the temperature at which the test was made. 
Committee D-2 
Materials, preprint, 5 pp., 2 figs., gp) 


{ Re port of 


on Lubricants of the American Society for Testing 


MACHINE PARTS AND DESIGN (See Internal-Combus- 


tion Engineering) 
MARINE ENGINEERING 


THE GENERAL TREND OF DIESEL MARIN} Accord 


present time no 


MACHINERY. 
ing to an editorial in Engineering, there is at the 
problem concerning the minds of marine engineers to a greater 
extent than that of the 


marine propulsion. 


application of the Diesel oil engine to 


Statistics, as far as they are available, and without any data 
that in the 
OOO 


as to German construction, show field of ships é6t 


greater deadweight capacity than tons considerably more 


than 


150 are on order and in course of construction at the 
present time and are destined to be fitted with marine Diesel 
engines. 

In the list of eountries where this kind of work is done Det 
mark oecupies the first place, the United States of America th 
second, and Great Britain the third, but it is claimed that t 


position of Great Britain is rapidly being improved. 

A review of the type of engine being constructed goes to show 
that the simple single-acting 4-stroke cycle engine 1s largely pre 
ferred today, and of the vessels built only some 16 per cent are 
Moreover, 


almost half of the 2-evcle engined ships are single-serew, whereas 


to be fitted with engines of the 2-stroke-cvele type. 


90 per cent of the 4-stroke cycle machinery is of the twin-screw 


variety. Of all the motor vessels over 80 per cent are fitted with 


twin serews. 

The 2 stroke cvele engines comprise the opposed piston types 
at present exclusively built in Britain, the supercharging port 
scavenging engine originated in Switzerland and being built now 
chiefly in Switzerland and Italy, and the valve seavenging engin 
In Amer 
course of 
struction, and Sweden, Denmark and Holland are solidly in favor 
of the 4-stroke evele engine. 


which is now retained by only one French constructor. 


ica very few 2-cycle Diesel engines are in the 


con 


In Britain not only is the greatest variety of type evidenced, 
but the constructed, the 
powerful, the 4-evlinder opposed-piston two-stroke engine of 750 
The 
stroke 1160 mm., and the engine develops at 70 


also largest engines are being most 


b.hp. per evlinder. evlinder diameters are 580 mm. and the 
revolutions a 
total of 3000 b.hp. in the tour cylinders. The largest 4-cyele en 
gine being constructed in Britain, and also elsewhere, has «ylinder 
diameters of 740 mm. by a stroke of 1150 mm., and runs at 115 
The 2 evel 
generally of four eylinders 
and the 4-evele engines have six cylinders, with a few excep 


r.p.m., developing over 3500 b.hp. in eight cylinders. 
engines are of four and six eylinders 


tions where eight evlinders are employed to give the desired 
high power. 

The British policy of trving out all types of engine is certain 
to lead in the end to a very favorable position, and is a very bold 
one and to be commended in view of the leeway which had to be 
made up and the lead unquestionably held by the earlier con 
structors of 4-cycle engines. The unfortunate and unlikely event 
of failure with any of the newer types cannot now, in view of 
the varied and long experience already piled up to the good, be 
taken as evidence sufficient to condemn this 
respect of its suitability for marine work. (Engineering, vol. 
109, no, 2836, May 7, 1920, pp. 617-618, editorial, ¢) 


prime mover in 
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MECHANICAL 
MECHANICS (See also Transportation ) 

The Mechanics of the Universal Joint 
A UniversaL Joint, D. Thoma, D. | 


ForcES ACTING IN 


versal joints are used to connect Shatts, the axes ot w ct} nter 
sect at an angle of 90 deg. or less. li hie ! i r" no 
moment of torsion, the universal joint does not op) rer 
variation of the angle of intersection of the two shafts and pet 
mits a tree oscillation of one shatt ax relativel lo tl other 
about the center of the joint. This bei gr SO, Il ea lo neciect 
mistakenly the facet that this resistance Lree ab \ ? 
persists only until the moment when the shafts begi 
i torsional moment, and that if the ang f intersect the 
two ifts is other than zero, the universal jo 1 
transn the bending moment in addition to the tor 
Even a superficial consideration will show that the univer 
oint actually exerts a bending moment on the shat \\ CVE! 
may be the axis of the moment transmitted between t] 
through the means of the joint, it for “ ( 
{ aft one of the two shafts an angle eq 
ha thre ! ‘ vetween the shatts, so tl ‘ 
vith re pron © one OL the shatts, has a compo ! 
x oO i hatt, which means a bending mor 
Since the cone Ol \ respect to the two 
tin metrieal a le, both shatts w 
ffect of a nding mome 
‘ ! coupling Is a machine « 
, , rag hye re< ‘ 
’ ‘ ! onnection with eer 
, vher 
' pa 
| ‘ ! { tl orees presupp 
ind of e shafts Li | 
" ‘ f ctangular coordinates suc ly 
I / ind that the positive iiXIs ‘ 
he plar oO he draw ind is directs wal 
it rotation o na are mensures oy ‘ 
| } hic mav be ealled positior | 10 
eneral location of the coupli The sh | 
e po or I through al ugle o and the shaft I] 
ingle Yin the direction of the arrow We shall « 2 
independent vaniable and shall determine 4 as a funet on 
ro SOME yp on thy ixis of the part o } 
) belonging to the shatt ] and 1 its distance fro () vhic 
the point of mtersection of the axes of the shat’ dof the 
irms of the universal joints. The projection of OP shown in 
r, 10 is ther equal to Leos 9 and hence the eodrdinat: rr 


COS oS COS FZ 
/ l eos o sin 2 
sin - 
Krom this it is found that the eosines of the angies % 


v which “are enclosed hy tween the axis of the arm of the ll er 


sal jomt belonging to shaft I and the axes of the codrdinates ar 
COS 2 COs 9 COS 2 ) 
cos B COs O SIN & 
cos ¥ sin 9 \ 


[In a similar manner are found the cosines of the angles 2. @ 


and Y which are enclosed between the axis of the ar ol he 
iniversal joint belonging to shaft II and the axis of codrdinates 
these cosines he Ine’ 
COS 2 sin a) ) 
Cos B i) ‘ee eee ° - 
COs bY COs y ) 
lhe directions of the two arms of the universal jomt are not, 


however, independent of each other, the arms being connected 
with each other in such a manner that they are alwavs at right 


angles to each other. The usual formula of analytical geometry 


Ol space gives therefore the relation 


COS @ COS 2 + COS B COS B + -OS ¥ COS ¥ () 
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If we insert into thi rm he valu rom Equatior 
and [2!|, we obtain atter transforming 
; ” 
sin’ Y . 
CO x | CO , - 
tion ! V also tk expressed ‘ rl 
| 
' 
tan y Y 
COs 8 
whieh Will be ised ier OT I I il 
ripe 
L hie ! } if ti / 7 ror é ’ 
be assumed that the joint transmits only momer ly 
TT ial rt ‘ 
ual torees This assumption is usually itisfied 


wints are prope rly mat 





iutactured and installed, o1 
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of the arms have sufficient axial play in the bearings 1 
the Inequalities Of manutacture, and turthermore we 
that at least one of the two shafts is d sSplaceabl 
direction and will not take up ar torees directed 
The universal joint itself is considered as lacking « 
or weight 
It is further assumed that shaft I is the drive I} 
transmits then the moment taken from shaft I un é ! 
either magi ude or direction te natt 1] é rl ( Oi 
ire rotatable lt the lor ( I 
y 
‘ fy i ¥ i 
_ es / le t 
4 I A 
// ~ 
y 
/,/ 
; S$ | v 
42 — 44 
/ 4 
/f Jf 
< } } 4" y 
= Ee = ‘ ’ / 
¥@) +? >ehhy ; ; f - 
RY S/T | ee See || , 
¥/ | Tyo] 
? pA pm 
\ | 
/ , 
vv 
1 ™ Y 
ed ug 
te : 
LM. \4 ‘ 
Fic. 9 UNIVERSAL Jon’ IN POSITION { 
hic. 10° UNIVERSAL JoInT IN INTERMEDIATE Postrion 
bi 11 UNIVERSAL JOINT IN Tosrrion 23 
ssumed to be rotatable without ftmetior tI i Oo ‘ 
which the oint takes up Irom shatt | and the tork located ther 
on is, therefore, normal to the arm held in that fork: e ax 
of the moment equal thereto in magnitude and direction whic 


the part ol thie 


t ereby to shatt I] 


youn 


with respect to the arm 
of the moment transml 
the normal to the two 
it otherwise, is the me 
arms. 

In the position B 
axis of shatt Il and 


shatt II a 


normal 


pure torsion 
deviates most 
angle a Henee ther 
moment M Vy tan 
The forees acti rons 
ol this. 

In orde r to estimate 
intermediate positions, 
the normals to the arm 
by letters 2, u and y. 
transmitted to 


Mr ( 


fOCccUurring 


direction by 


component 


tself, 1s normal to but 


shatt 


transmits to the fork on 


i Inverse lI 


ot the ont located in that tork 


, 
tted by the joint is 


thereby cle 


arms of the jormt, or, as one may 


a plane passing through 


rmal to 


Fig. 1] 


e universal 


this normal 
joint 
moment. In the position A (Fig 
shatt Il, vi 


transmits to shaft IT a 


from the axis of 


‘ joint 


x in addition to the torsion 


al | in both positions are just the 


moments 
the 
axes ol 


numerieally the 
we shall designate angles 


s of the joint with the 


We shall further designate the total 
shaft II by 


M, 


bending 


the component ot VW 1 


moment about z-axis 


in intermediate positions) in th 


occurring 


term 


coincides Wi 


coupling trans) 


hye nang 


moment M, 


erse 


the 


between 


momel 


n 


eoordir ates 


the I 


and the 


airee 
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tion by M; (= bending moment about the z-axis). It is then 
obvious that 


Mt = M cos up, Mz = M cos i, Mz = 


In addition to the torsion moment M;, 
which is the purpose of employing the joint, there are trans- 
mitted to shaft II also the bending moments— 


M cos v 


the transmission of 


COs / 


M, = M; 
COS 'L 
Re Sad ete scare nee areas 5 
Cos Vv 
M. M;: 
COS u 


It is necessary then to determine the values of cos 4, cos w and 
‘os v. But according to the definition given above A, uw and yv are 
the angles which the normals to the arms of the joint (2,, 8, and 
y, and a,, B make with the axes of the codrdinates; 


these angles are then determined by known equations of analytical 


and ¥,) 


geometry, V1Z.: 
cos ih ¢Os B,cos 7. —— C66 3. ¢os v 
and similar equations for the other two angles. In these equa- 


tions account has been taken of the fact that the directions given 








by 2, B, y, and a, B, yv, are themselves at right angles to each 
other. If we insert into these equations the values from Equa- 
tions |1] and |2] we obtain 
6 
SS 
w, 
Fic. 12. UNIVERSAL JOINT Drive SucH AS HAS BEEN INVESTIGATED 


by OF Forrpt 


(Antriebschicebe w, Koast., Driving Pulley a Constant 


Cos 2 - ¢OS Y cos y sin oA 
COS — sin co) sin y — cos 9 cos y COs & 
cos v - COS 9 sin y sin a 


where Equation [4] holds good for the relation between o and ‘. 


$v inserting these values into Equation [5] we obtain the 


eo 
paratively simple formulae— 
sin % COS & 
M, = — Bitcnn eS sense 6 
cos a-+ tan 9 
sin a tan o ” 
M. , Misciaesk MiG mis et anlar ele ‘ 


eos’ a + tan? o. 
As an example of the application of the above, may be in- 
vestigated the system shown in Fig. 12, which is of particular 
interest because of the observations therein published by 0. 
Foeppl in the Zeitschrift des Vereines deutscher Ingenieure, 1919, 
p. 867. 

The moment of inertia of the driving-belt pulley is so large as 
compared with the moment of inertia 9 of the small flywheel 
pulley that the angular velocity of shaft I, which is w,, may be 
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considered as being constant. 
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The angular velocity of shaft II 


; dt =e 
is W, = o, * and its angular acceleration is 
de 
dw d (dy d (dy \de 
~ ® ® 
t —dt\dg ‘dg\de hat 
. ag 
and since -' = 0, 
dw i y 
ah w 
at dg 
The moment of torsion transmitted to shaft II by the joint 


in order to cause it to move is therefore 


V, 6 do, ay 


att ag 


My, can 
In order to carry out the computation 


The bending moments M, and then be derived trom 


Equations [6] and [7 


= 
ay s 
we must first determine —, by double differentiation of 
By substituting this value in Equation [8 
and by substituting the value of M; thus obtained in Equations 
, we obtain for M;, M,. and M 


pressions which may, however, be materially simplified when the 


Mqua 


tions [3] and [4 


l 


(6] and [7 rather complicated ex 


angle 2 is not very large, as then one may neglect the expres 
This 


angles as, for example, (1 


sion (1 COs 2). is permissible even for fairly large 


cos 8.5 deg. ) 0.00012. If this is 


done we obtain 


Mi 20. (1 ¢os 2) sin2o¢ 
M §w, sin a (1—cos 2) (sin29+ Y%sin4¢) 
M. Myo 4w sin 2 (1 cos 2) (1 cos 4 o) 


last 
eeives through the 


From the that the shaft II re 


universal joint powerful impulses 


two equations it appears 


tending to 


produce bending with a frequency double and quadruple the 
number of revolutions, and these impulses create new critical 
speeds and may entirely overshadow other effects. (Sehweizer 
sche Bauzeitung, vol. 75, no. 17, Apr. 24, 1920, pp. 187-188, 4 
figs., t.4) 


Gyroscopic Phenomena in Synchronous-Motor Drive of 
Reciprocating Compressors 

FLYWHEEL Errecr 

RECIPROCATING COMPRESSORS, 


FOR SYNCHRONOUS Morors CONNECTED TO 
R. E. 


of mechanical and electrical conditions of operation of synchron 


Doherty. From an ar alysis 
ous motors connected to reciprocating apparatus it appears that 
there is a very close relation between the flywheel effect and the 
proper design of the motor. 

Two motors of similar design are, for example, installed on 
ditterent types of compressors; one operates wel’ and the other 
It appears, for example, that the motor gives trouble 


from surging and hunting. 


does not. 
Then the thywheel is removed and 
the operation becomes satisfactory. In another instance, however, 
in which surging or hunting occurs, the flywheel is added and 
the trouble is cured. It would appear, therefore, that there can 
be either too much or too little flywheel and the author offers a 
method of solvmg this problem. 

To do this, an analogy is offered first, such as Fig. 13, where 
two trains are assumed to be running side by side at constant 
speed and abreast of each other. . 

Under these conditions the driving force of the trains is exactly 
equal to the opposing forces of trietion, windage, ete., 
position may be called “stable position.” 


and the 


Assume, however, that at an instant designated by O the driv- 
ing foree on train A is suddenly increased by an amount indi- 
cated in the figure and that after a time period t, this excess 
is suddenly removed. The presence of this added force will affect 
the velocity and relative displacement of trains A and B in 
the following manner. The excess force a being consumed en- 
tirely in the acceleration of the train may be used to represent 
graphically the product of acceleration time, that is, excess 
velocity. But the result of its application will be that while 
train B reaches point m, Train A will have gone further, viz., 
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to point ». The exeess displacement mn is represented by the 
maximum ordinate at the end of curve c, and the idea is that it is 
possible trom the curve of unbalanced force impressed upon a 
mass to find the change in both velocity and displacement simply 
by integrating the area of the loops in the unbalanced force 


diagram. ‘The first integration gives velocity and the second 
gives displacement. 

From this the author proceeds to the consideration of a cass 
where, instead of the momentary excess force described above. 


a periodically varying foree is applied. The resultant eurve 


of velocity will then be as shown at ¢ and the displacement enrve 
at f shows the position of train A first ahead and ¢] nad 
the * stable ” position. 
: ! 
ee | : | 
re. sc lw... > a 4 
wn A during time t - - 
te of 
5 - 
b-Mox excess ve y AT or te eorepre en 
= t. 
‘ 
c- Ordinotas €xCess . — oMox e1Ce mentemn 
displacement — it 
¢ excess © . 7 
eLTTTTITIIOT TTT } 
o Average force > t t “wry, 
(O47 7 erscess ve 
@ Averoge ve y + 
wiocityot 8B goer t hte... — 
fox pe Ce 
i Averoge tob/e 3 
Pinan ately | ee a 
Lilystrating the erfect of ovoriobie a; i, e é 
i l lh \ it ING HOW VDertiopti it 
ENT or T RAINS IS DERIVED FROM C 
AN¢ » PRIVING Force} 
One part of the problem ot determining the p ( 
effect for synchronous motors direct-connected to 


compressors 18 illustrated in this way,—that it is req 





what mass train -1 must have m order to limit to a di 
ay 
a Tr 
} 
Shueta —f/ “ 
y 
1 — 
Frame 
a) 
cab ede 
y 
a3, ‘ 
SY L 
7 _ Indiarubber Tyre 
Fic. 14 ScHNEIDER 155-mM. Gun 
the plus and minus displacement, as shown in f, when a giver 


periodic variation in the driving force is impressed upon train A. 


A synchronous machine driving an air compressor will have a 
pulsating speed on account of the pulsating torque of the com 
pressor, and the variable torque on the motor will cause it to 
displace first ahead and then behind “ reference positions ” which 
might be marked on a similar motor running at constant speed. 
For electrical reasons, however, it is necessary to place limits to 
this displacement or deviation, and the real problem is to de 


termine how much flywheel is required to keep the angular dis- 
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within given limits which can be worked 


out from the turning-effort diagram of the compressor 


placement required 


The writer explains in considerable detail the processes of 
obtaining the turning effort curve for a reciprocating compres 
sor which is done by integrating the areas under the plus and 
minus loops of a tangential force curve along lines indicated in 
13. 


the displacement curve 


This integration gives the ordinates of 
which 


connection with Fig. 
makes it possible with the given 


given tangential curve, to 


flywheel effect in the motor and a 


determine what uld oeeur 
‘ {fe ct 


limit the angular displacement to a definite 


accurately angular displacement wi 


under the assumed conditions; or, what flywheel 


conversely, 
would be required to 
value. 

Integration of the loops of the crank-effort and velocity curves 


by planimeter is, however, a laborious 
method 


panding the unbalanced component in the ecrank-effort 


very process, and the 


writer recommends an analytical which consists in ex 


agram, 
which to proper seale is the acceleration diagram, into a Fourier’s 


series ot and and this 


Sines 


cosines, integrating equation twice 

for displacement. By proper substitutions the maximum angular 
displacement may be expressed in electrical degrees 

The author analyzes in considerable degree the electrical phe 

nomena 1n a Synchro! ous motor as affected by, and affecti yr, tie 


flywheel effect. This part is not suitable for abstracting i. ds 
R. bk. Journal, Nov. 1919, vol. 6, no. 3. pp. 159-177, 9 


METALLURGY 
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(See Heat Treatment: Furnaces) 
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Schneider 155-mm. Gun 


SCHNI 15d MM. GUN. Deser ptior of the Sx nelde? 
e hea ield-artillerv tvpe allowing firing at a flat tra 

jectorv and high-angle fire up to a positive angle of 40 deg 

! il article deseribes both the 1917 and 1918 patterns 
ihe maximum range exceeds 10 miles with thie projectiles weg! 
ng close to 95 lb. and having a muzzle velocity of close to 2200 ft. 
The gun fires from the earriage without any preparation or plat- 
form. Three rounds can easily be fired per minute and this rate 
can be inereased to five rounds. The gun is shown in firing posi 


tion in Fig, 14. It is of steel and consists of a tube, a jacket and 


a rear blow k lorming an equalizing w wht Ihe breee] 


is closed 


vy an interrupted breech mechanism with plastic obturator op 


ng Handwheetl 


vaung Handwheel 


L 
, 


Firung Handle 





Breech Handles * 
e £ om 


| \Frramme 


+ ape—i | 


abun Crews Platform 





+ 


=. 


| = a S| as 
See ey 


oc 4 
‘ ‘ Wr — 
“sa f C\ Small Spade 
‘ Large spade™ 
‘ 


IN FIRING POSITION 


erated by hand. Firing is by percussion such that the device does 
not act until the breech is completely closed. 
A table is given showing particulars of this gun 


(Engineering, 
vol. 109, no. 2833, April 16, 


1920, pp. 512-513, 7 figs., d 


MOTOR-CAR ENGINEERING (See Internal-Combustion 


Engineering ) 
MUNITIONS (See Military Engineering) 


RESEARCH (See Internal-Combustion Engineering) 
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SPECIAL MACHINERY 


Machine for Boring Horizontal Holes in Clay 


Turust Boring 1x Earru. Description of a machine invented 
by Capt. A. R. Mangnall and made by a British company. It is 
claimed that this machine will pierce a hole 4 in. in diameter and 
150 ft. long horizontally through heavy clay in half an hour. It 
is intended for eable laying, pipe laying, drainage or similar 
work. ‘The machine is in a sense an outcome of the war. Sev 
eral attempts were made to devise an apparatus which could be 
started from British trenches and bore under those of the enemy 
holes for mining and countermining. The action of the machine 
can best be compared with that of thrusting a stick into elay. 
The machine consists of a hydraulie eylinder of steel tube, carried 
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is again placed horizontally, and the extension piece is attached 
to the end of the pilot by a simple pin joint. The pressure is 
put on again, and the pilot driven forward another 4 ft. Then 
the same operation is repeated, extension piece after extension 
piece being added until the pilot breaks through into a pit at 
the far end—150 ft. away. The pilot is then uncoupled and 
lifted out of the pit, and the extension pieces are withdrawn and 
uncoupled one by one, The whole operation ot raising the ul 
inserting an extension piece, lowering the gun, fixing the pin 
joint, and thrusting the piece home oceupies something less than 
one minute, 
The joint is extremely simple and ingenious. The extension 
pieces are tubes about 2% in. diameter for a 4-in. 
muff couplings at the 


hole, with 


leading end. Through each coupling is 


ea / 
del, / 
we : 
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on trunnions in a light steel frame. Inside the eylinder is a 
short piston with hinged guiding fingers. 

This “gun” complete on its framework is dropped into a pit 
dug in the ground to the depth required, a plate at the back of 
the framework or carriage pressing against a few timbers to dis- 
tribute the load. 
pipes to a little three-throw pump driven by a petrol engine. 


The cylinder is connected by flexible pressure 


The exhaust water returns to the pump from which the pump 
draws. The operation of thrust -boring is begun by turning the 
gun up to a vertical position and dropping the “ pilot” into if. 
The gun is then turned down and clamped in position, and 
hydraulic pressure is admitted behind the piston, pressing the 
pilot horizontally 4 ft. into the soil. The stroke being completed, 
the admission valve is closed and the exhaust valve opened—by 
one and the same lever—the gun is raised to the vertical and the 
first extension piece pressed into it. The exhaust water is then 
returned to the sump. The three: guide fingers referred to keep 


the base of the extension piece in a central position. The gun 


MANGNALL EArtTH ‘THRUST BORER 
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GENERAL ARRANGEMENT 


drilled a pair of opposite holes; through the other end of each 
piece is drilled a corresponding pair of holes, but of smaller diam 
eter. The pins are turned to fit the smaller holes freeiy, but at 
each end are reduced in diameter so as to leave a shoulder. Thi 
operator brings the holes opposite each other, slips the pin im 
position, and dabs a little bit of clay round the end. It is found 
that the clay locks the pins effectively and that they never fall 
out. The withdrawal of the extension pieces is easy, since their 
diameter is a good deal less than that of the hole. The method 
generally employed is to attach a rope to the last piece and earry 
it round a pulley. Two or three men on the surface can then 
pull the whole chain of extension ‘pieces back until the next joint 
is reached. The operation is repeated until the operator in the 
pit can pull the rods back without assistance. An alternative 
method is to turn the gun up to a vertical position, and by means 
of suitably arranged ropes and pulleys employ it like the cylinder 
of an hydraulie crane. (The Engineer, vol. 129, no, 3354, April 
9, 1920, pp. 369-371 and 376, 7 figs., dA) 
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STEEL MILLS (See Bureau of Standards) CirrOEN GEAR FOR ELE MCOMOTIVES. Deseription of 
application of Citroen gears for eleetrie locomotive ) 


PFESTING (See Internal-Combustion Engineering | Oerlikon Works Compa: 


l¢ t toot 


PRANSPORTATION This is a result of tests o 


motive put on the line n LO1] { n service t was, however, 





THe St ivy or Moror OMNibUses. = |t ew of the growtl a comparatively slow-speed typ n 1913 another tvne 
of the use of motor omnibuses for city transportation, an editoria placed in service to run with commer Toy ; 70 ky 
n Lhe Engineer ww reterence to the satety of 1 Ivpe of vehiel 13.5 m.p.h and operate on ratte , 
hecomes of considerable interest It would appear that withn about 30 m.p.h 
the past vear there have been a number otf cast l ! ere \ nineninad strane phenol ENO? wie ticed orcome 
motor omnibuses overturned and there is a grown { tive. Rather heavy vibrations occurred 
the motor omnibus is not quite as safe a vehiel iunen S45 was 18 mp reaches 
been assumed hithert needs between 24.8 anc 25.4 1 es, bul 
\imor e causes ol lleged conditio peed was between 25.4 and 25.7 m-.p.! 
carelessness of drivers who learned to take undue 1 occurred during the slowing down and w 
the bad condition of the roads aud the depres ' aus the speed remamea betweet 24.5 and 29. 
now permitted i Kngland in the interior of 1 0 \; fmct e trouble was thought to be due to at 
These causes do not appear, however, t ion of the teeth. but had that been the ease 
1) ome of the accidents doi vould ve increased betwee! ; re , 1s 4 A A325 
e la n the design of the omnibuse As re re ee he square of the spec . , 
the motor omnibus used on the London street erious that they led in sot wnces to fracture 
, ' ervice condition matnne G85 Ihe. ot A ( siti ft elear tl} P vibration — . . 4 
over 04 recent | he chass l ‘ | Nee x ag on 4 e resonance could be 
oul ererowding 36 people, repre ol lav of f erank} nd coupin r hear s pla 
yathth ) i \ “l l \ miele it ( ( hen + ox — | " hive oO 
t cr Condition, en it is amplified by resonance that is, when another perio 
( aqdown, bell Uv DO He i » cal cause is superimposed upon it Here, apparently, t econd 
a ttle above the level « se has xed period which corresponds pre ( e sper 
Ihe He \ ‘ Den aL v 2°48 to 25.4 miles, b 1 \“ s re ‘ ) eal 
recove f ypped up until e real ‘ if : | 
mo ce ru vO! l Whi he ¢ 0 I} ) distributed on 1 ixles b eans q ! 
el : 2 to O62 ily ‘ he | , } ‘ eo steal omo © big eo?) e «4 1) 
( ” he \ mi hes ro Ville ‘ } ’ , rele? The rie ons: tl Ws Ce) 
‘ ‘ my ad hie cures rs O vheels ixles w } each 2040 | ‘ ‘ ( 
! he ton mounted Hexibl ol ( ad « on ] st) ‘ el ‘ sm ‘ hy 40) 
ia ‘ rhe ele 0 Live por er ‘ () hig } ma lesion oO or ‘ 
” tipp el \ int the center 17.000 | oO hy ‘ ( nit rther ! 
} re Hy cit to the vertical ' L1L.S0O0 ene t hie IS} ( oO 
ppear, therefore, that tl ceeed 14.960 o1 e di 0.2 
£ bie wie iliona When it is int 0 or each o ‘ ‘ But the we } P ‘ ‘ 
hove } i mensure rf . iD otor 1s ‘ ‘ rae r, 4.715 1) $49 | 
‘ i rit Ihe «l wu I ! 150 ol G7 ) t ( 
ot a cornel Paki 0) round 1 hers. S we en oe tue 
eur d 4 ! our as. the peed whe otors ' ‘ mart of the we 
orne vould appear it the stabil of the « o f'y ‘ ares , , » 
duced b r 1S per cent, and it the el ‘ e axle 1 lye eX ) ‘ , ’ 
‘ ms 0 rit »> wo) the if = O stab \ “ ‘ = Ta) ’ } erg i \ ‘ nsu ‘ , ‘ 
er cel Unde hese circumstances the eriti ( ‘ TT » the o , sine he centr ni ; 
juality between the iIpsetting momer and the maeht y ! nt tributed solelv by special spt es on the corresponding ; Ww 
) ! fit | rhe ecl amounts to 23/4 deg ! it out «ar equalizer Consequent ; { the eonditions 
ul oaded or 22)5 deg. if the passengers are entire the frame plates dergo flection be gor Into by using the 
}) hese angles would be reached only if the wheels on ( lapeyvro! for la. it is necessary to take to necount the fleetior 
Inner side oO the curve were lited off the rround to ; re ht oft the tran plate between the xles preceeding and follow . he 
about 27 in.. a condition hardly likely to be encountered, and middle one, otherwise the ddl xle would be loaded above the 
ven this avgregation ol intavorable conditions ‘ interact reculation fieu 
to a certain degree by the faet that the body ot the ehiel - The trame plat ean 1 e oT he considered as a wire - 
mounted on springs ing on six bearings instead ot seven, bearings which are on a 
The stabi ty of the mode motor omnibus ma erelore D level, while the « tral axle bearing exerts a ipward torce ol 
considered as satisfactory and while the vehicle could be made 14.960 ke (ky neerid LOO, no. PS3O, M . 1920. 
more stable this is hardly necessary and perhaps not even desin 712-714. 7 
able, as increased stability could be obtained only at the « 
reducing maneuverability and this rag ead to an inerease ot . ‘ . . an : . rnin . . 
ae ee CLASSIFICATION OF ARTICLES 
It would appear, therefore, that such accidents ot overcrowd Articles appearing in the Survev are classified as 0 para 
ng as have oecurred have been due to exceptional eonditions tive: ad deseriptive;: e expel mental: y veneral: storical: m » 
present in each individual ease. mathematieal: ; practical: s statistical: ¢ theoretical Articles of 


It might be added in this connection that such accidents as especial merit are rated A by the reviewer. Opinions expressed 


overturning of an omnibus are practically unknown in New York are those of the reviewer, not of the Society. The Editor will be 
City. (The Engineer, vol. 129, no. 3355, April 16, 1920, p) 


$()] ‘leased to receive inquiries for further information in connectior 
| | 


102, editorial, q) with articles reported in the Survey 














ENGINEERING RESEARCH 


A Department Conducted by the Research Committee of the A.S. M. E. 


Endowment for Engineering Foundation 
NGINEERING FOUNDATION was organized to care tor 
the generous gifts of Mr. Ambrose Swasey, the income from 

these gifts being devoted to engineering research. 
ganization the funds have been used to aid the National Research 
Council and others in performing research directly connected to 


Since iis or- 


engineering. 

Potential benefits for the whole nation are very great, but these 
benefits cannot be gained without expenditure of effort and mate- 
rials. Research workers must be supported. Equipment, ma 
terials, working places and traveling facilities must be provided. 
Since the benefits accrue to the profession, the industries and 
the public in general, support in large measure should come from 
general funds, such as those provided by endowments. 

Although engineers, like other professional men as a class, are 
Engi 
neering Foundation seeks to build up its endowment to «dime! 


not wealthy, some individual engineers have large means. 


sions worthy of the profession. Engineers connected with indus 


trial and financial organizations having great resources c¢an aid 


by convincing proper officials of corporations that the continued 
prosperity of our industries depends upon continued progress 
of research. Sinee the commercial and industrial establishments 
of the country reap the larger proportions of the financial profits 
arising trom establis 


work, these 


ments should contribute liberally to the support of research. 


scientifie and technological 

There are many problems relating to the materials and torces 
of engineering on which further knowledge is needed. 
will be 


Progress 
funds made 
But there are other kinds of problems whieh concern 
No longer may one declare, as did Prof. J. H. 
generation 


made approximately in proportion to the 
available. 
the engineer. 
Johnson a ago, from all 
other learned professions in this, that its learning has to do only 
with the 


that ** Engineering differs 


lores tg 


matter and 
Many acute social and economic questions of our day need the 


inanimate world, the world otf dead 


dispassionate, impartial, patient study of scientists and technol 
ogists. To these questions must now be applied the scientific 
method of collecting facets by thorough study, and the engineer's 


capacity for planning and performing, instead of ill-considered 


“ 


reforms.’ 


Occasionally experimental work is undertaken in accordance 
with a well-conceived plan as a neeessary or desirable adjunet 
to the 


operation 


main operation. In such eases the exigencies of the mair 


sooner or later interrupt the experimental work; or 
the men who have it in hand leave the force; or the information 
is gained but never written up; or the statement is buried in some 
report of limited circulation; or greater familiarity with research 
methods and a broader conception of the problem could, wit! 
small additional 


much more valuable re 


sults and have made them more generally useful. 


expense, have seeured 

The services deseribed in the foregoing paragraphs, and many 
others, could be performed by Engineering Foundation, if ade- 
The Foundation does 
not plan to build laboratories and conduct research work directly, 


quate funds could be placed at its disposal. 


but rather to stimulate, codrdinate and support research work in 
existing scientific and industrial laboratories, co6éperating, in so 
far as possible, with the National Research Council. 

Mr. Charles F. Rand, of 71 Broadway, New York, Past-Presi- 
dent of United Engineering Society, and of the American Insti- 
tute of Mining and Metallurgical Engineers, was elected Chair- 
man of Engineering Foundation March 19, to succeed Dr. W. F. 
M. Goss, resigned. With the collaboration of Mr. Swasey, Mr. 
Rand is actively seeking additions to the endowment whieh will 
swell the total to at least a million dollars in the near future. Mr. 
Swasey’s gifts amount to $300,000. 
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The office of Engineering Foundation is in the Engineering So- 
eieties Building, 29 West 39th St., New York. Further informa- 
tion may be had by addressing this office or the chairman. A 
booklet giving an account of the Engineering Foundation and its 
work will be mailed upon request. 

A—Restarcu RESULTS 

The purpose of this section of Engineering Research is to give 
the origin of research information which has been completed, to 
give a résumé of research results with formule or curves where 
such may be readily given, and to report results of non-extensive 


researches which in the opinion of the investigators do not war 

rant a paper. 

Cement and Other Building Materials A4-20 The Use of Wet and 
Dry Sand for Concrete. Concretes made from Potomac sand and 
gravel in various proportions from T:ltlo:38 to 1:5:6 with 
various extremes of flowability have shown that when the aggre 
gates are proportioned by volume measure it is found that wet 
aggregate requires from ts. to 1 bag of cement per cu. vd. more 
than concrete with dry aggregate. Sand is generally wet or 
at least moist when used so that the full difference may neve 
be apparent in field practice, vet the use of sand fro 1 poll 
Which has just been wet from the rain will result in the emy 
ment of more cement for a given volume of conerete ! vould 
have been the case had the work been done o1 dry da Marked 
improvement in the working qualities of concrete will be noted 
under the usual conditions when the relative volume of sand is 
increased and the gravel proportionately reduces Bureau of 
Standards, Washington, D.C. Address S. W. Stratton, DD etor 


Heat A2-20 The Efficiency of Insulation Used in Cold-Storage Work 
The Bureau of Standards has conducted a number of experi 
ments on the coethicient of conduction through insulating mate 
rials. This has been done by the flat-plate method, in which the 
coefficient of conduction rather than the coethicient of transmis 
sion has been determined Preliminary results have been trans 
mitted to the June Meeting of the American S« et ‘ ih rig 
erating Engineers and issued by them in their Journal and also 
issued by the Bureau of Standards as a scientif iper Address 
S. W. Stratton, Director, Bureau of Star | Washing 
ton. LD. Cc. 

Leather and Glue Al-20)) Service Tests on Chri Pant 1 Oak 
Tanned Sole Leather Twenty-five service tests hay shown that 
chrome leather outwore oak leather | about 23 per cent per 
unit thickness Bureau of Standards, Washington, IT. CC. Ad 
dress S. W. Stratton, Director. 

Vetallurgy and Metallography A11-20 Heat Treat nt of High 
Chromium Steel. Experimental work ‘ high 
chromium steel containing COZ per cent. Mn LSS) p nt. 
SiO.70 per cent, and Cr 13.2 per cent has been completed and 
a report submitted to the Journal of the American Society of 
Automotive Engineers. The samples were hea to various 
temperatures and renched in. oil The following results are 
shown: 

a Hardness by Brinell and Shore instruments iereas ith the 
temperature until 1950 deg. fahr. is reached Maximum range 


of hardness is generally 


perature up to the 


obtaine d by 
highest heat 


quenching from this tem 
used, but in some cases this 


hardness actually decreases due to the retention of the solid 
solution. 

b Quenching from about 1750 deg. fahr. develops the best com 
bination of strength and ductility which is not coincident with 


maximum hardness. Quenching from this or a lower tempera- 


ture does not retain all the carbide in the solution, as is the 
ease in samples quenched from considerably higher tempera- 
tures, notably 2100 deg. fahr. and 2250 deg. fahr. 


e Ductility as measured by elongation and reduction is very low 
when quenching occurs from 1850 deg. fahr. or 
Short-time tempering at 
decreases brittleness. 


above. 
temperatures SOO deg. fahr. 
Ductility is increased to a greater extent 
in sample quenched from 1756 deg. than those at higher tem- 
peratures. Tempering above S800 deg. fahr. decreases the 
strength and hardness in a marked manner, although ductility 
is increased. Address S. W. Stratton, Bureau of Standards, 
Washington, D. C. 
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Propertws of Engineering Materials AS-20) Strength of Ste: Ihe uniform rate through a magnetizing solenoid energized by direct 
relation between the elastic strengths of steel in tension. com current and noting the deflection on a sensitive instrument con 
pression and shear is the subject of Bulletin No. 115, Engineer nected to a system of test coils located within the magnetizing 
ing Experiment Station of the University of Illinois. by Prof solenoid With uniform material no deflection occurs while vari 
F. B. Seely and W. J. Putnam. The Bulletin presents the ations in uniformity gave deflections of which a photographi 
sults of experiments on soft, mild and medium carbon ste« ind record was made Five bars were found to give relatively large 
vanadium, nickel and chrome-nickel steels The elastic strengtl] deflections at certain points. Regior thus located ere cut out 
In tension, compression and shear are given for each of the ind not used in the investigat Bureau of Stand | Wash 
grades. The shearing strength in torsion was found f; olid ington. DD. C. Address S. W. Stratton, Direct 
eylindrical specimens and thin-walled hollow  spe¢ ‘ | Welding Al-20 Electric Are Welding In an investigation ahout to 
main object of the investigation was to determin: I i ' be published by the Bureau of Standard t h een d overed 
elastic shearing strength of ductile and semi-ductils that fusion welds differ from all other types in that the etal 
ratio of the elastic shearing strength to the « t I ‘ of the weld is essentially a casting No refinement of t etal 
strength is p ble in the method as ordinarily earried t he ch 

Ductile rods or specimens from rolled shapes when t acteristic properties of the arc-fused metal have be | 
tension showed a sudden or abrupt elastic breakdow1 | t in this study. The work shows that skil ul 
shearing failure of solid cylinders is also abrupt witl the part of the operator is a matter of vital import 3 

eld point Phis seems to indicate that tensile failur. ‘ of Standards, Washington, ID. ¢ Address S. W s tor 
i shear failure The hollow thin-walled specimer d ot Director 
such an abrupt elastic failure in shear, and therefore t} ( ‘ B—RESEARCH IN PROGRESS 
breakdown is more gradual than the corresponding ter 
low! The following abridged conclusions ar 1 t ! The purpose ol this section of Engineering Resear ; to 

the Bulletin bring together those who are working on the same probler 

l Phe correct value of the elastic shearing streng * . 
point in shear of steel as measured by the proportior cooperation or conference, to prevent unnecessary dup 
the seful limit point ma be determined fror t work and to inform the protession of the investigators w ) 
t hollow thin-walled evlindrical speeimer engaged upon research problems. The addresses of these invé 

y + I ol he elasti hearing tre ' ¢ vators are give} Fas th purpos of correspondence 

trie red by the proportional or 
' takon ith reasonable * is eight 1 df ent B 4“ yD S 
(ORS) he « t trength obtained fro t . M Ve \ stud 

. | et \ ' t t t ng t I Z 
t , v t t ! t I t \ 
} t (ON t vis rit t ' ‘ I ng t ( t 
} er . a I t £ t 


’ F | ~ ‘) / }; vy { 
ead 
4 Vv ry 
‘ t t 
i! rt I ~ 
sme I \ 
“ 9 | r l 
\ 
‘ ] t i“; i i) ~ ( y 
= nll “ (; / / ‘ 1 { ~ 
saneils ( B 
. . J ~ 1] ~ ~ 
t ] } for i 
t i S ~ 
‘ ¢ : . | : . ¢ ‘ ye 
t is ewhat s (4 per ce t t ! I to BO y 
point ot ; the I nd N ’ 
7 it I t] ore, that tl | I ‘ 
engtl ! f considerable imy | \ > \. R. Greig, S s 
ind that the usual tensile test of material mav 1 Ileat Bo Direct-Indi Syst I Mi ling 
t compressive tests or a better correla g |) t t I State ¢ ri 
data and the amount of treatment reecived during rf ge ln n direct-indirect svste1 ting \ I \! Pr. tL 
the elastic properties of the material as obtained { orn, | i State ¢ ge, A I 
test ta in be relied u , BB 4-24 ] 1] t I gro IN | \I 
S The elastic strength and ultimate strengt] f nt | Engi g | t i \l yg 
Shor ! Ompression, and in shear is affected littl il cooperating t t kt er ( ‘) 
direction of rolling in the ise of a slab 2 in hicl x Research Bure t Ar s I] | 
ductility s mensured in tension tests vy the percentag Ventilating Engins itt iting t . 
ongat ! nd pereentage f reduction of ; ments upor mare ripe Iried in the ground wher 
When the stress is perpendicular to the direction of rolling thar of heat flow ean be traces Address Prof. J. ] ] . 
it is When the stress is parallel to the direction of rolling versity of Michigan, Ann Arbor. M 
. a, - *. a ae riment Station, U1 lleating B5-20 ve ocities in Hot-Water Heating Syste I 
: me Mechanical Engineering Department of the Universit \l 
perties of Engineering Materiales A9-20 Magnetic Unifor tv of gan is conducting some experiments to ds ! ‘ t 
Steel. The Bureau of Standards has recently tested m4 rs | water when the radiator is located upon the first 
in. in diameter, 12 ft. long for magnetie uniformity The irs third floor ve tl ente when nat Ira ition 
were intended for experiments on heat treatment of carbon steel water is employed Address Prof. J. FE. Emswil | 
The determination was made by passing the test specimen at a of Michigan Ann Ar M 
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Vetallurgy and Metallography BY-20 Tensile Properties of Boiler 
Plates. Boiler plate rolled at a blue heat (300 deg. cent.) has 
been used to determine the properties at elevated temperatures 
and the effeet of blue work. The effect of low-temperature an 
nealing is to be determined. Special apparatus has been con 
structed to determine the effect of the rate of loading on the 
elastic limit at elevated temperatures, using a motion-picture 
camera, Bureau of Standards, Washington, D. C Address 
S. W. Stratton, Director. 
C—ResearcH PROBLEMS 
rhe purpose of this seetion of Engineering Research is to 
bring together persons who desire coOperation in research work 


or to bring together those who have problems and no equipment 
with those who are equipped to carry on research. It is hoped 
that those desiring codperation or aid will state problems for 
publication in this section. 


D—ReEsEARCH EQUIPMENT 

The purpose of this section of Engineering Research is to give 
in concise form notes regarding the equipment of laboratories 
for the of 
profession of the equipment in various laboratories so that per 


for mutual information and purpose informing the 


sons desiring special investigations may know where such work 


may be done. 

Delaware College D1-20 The small laboratory at Delaware College 
is equipped with two single-expansion engines, a condenser, a 
small air compressor, a 380,000-lb. testing machine, a hydraulic 
ram, two gas engines, and a centrifugal pump. Address Merrill 
V. G. Smith, Delaware College, Newark, Del. 

General Bakelite Company D1-20 The Physical Laboratory of the 
General Bakelite Company at Perth Amboy, N. J., contains the 
following apparatus for use in their research work 

One 100,000-volt, 6O-cycle testing transformer with facilities 
for making tests on standard A. S. T. M. molded samples 


in air and oil at full voltage. 


One 30,000-lb. Olsen Universal testing machine. 
Insulating resistance outfit with direct current at 15,000 volts 
with galvanometer of sensitivity of 5 «* 10 for resistance 


of five million megolms 
Olsen heat-distortion testing machine for molded 
materials according to A. S. T. M. standards. 
Special apparatus for determining plastie quality. 
\uxiliary apparatus for standard laboratory work 
Address Gilbert L. Peak, Electrical Engineer, General 
Company, Perth Amboy, N. J. 


nsulation 


Bakelite 


NOTES 


E—PERSON AL 


The purpose of this section of Engineering Research is to give 
ot 


notes a personal nature regarding the personnel of various 


laboratories, methods of procedure for commercial work or notes 
regarding the conduet of various laboratories. 
F—BIBLIOGRAPHIES 
The purpose of this section of Engineering Research is to 


inform the profession of bibliographies which have been pre pared. 
hx 
tensive bibliographies require the approval of the Research Com 
mittee. 


In ceneral this work is done at the expense of the Society. 


All bibliographies are loaned for a period of one month 
only. Additional copies are available, however, for periods of 
two weeks to members of the A.S.M.E. or to others recommended 
by members of the A.S.M.F. 
the offices of the Society. 
Rleetroche F2 Electric 


These bibliographies are on file in 


mistry 20) Furnaces. The electrie furnace 
applied to metallurgy. A reading list from 1900 to 1919 by Clar 
ence J. West, a paper presented to the American Electrochemical 
Society at Boston, April 8 to 10, 1920. See Vol. 37 of the Trans 
actions of the American Electrochemical Society. <A bibliography 
of 92 pages of general articles on electrodes, iron, steel alloys, 
ferrosilicon, ferromanganese, ferrochromium, ferrotungsten. ferro 
molybdenum, non-ferrous metals, brass, copper, nickel, tin and 


miscellaneous metals. Address Arthur D. Little, Inc., Cambridge, 


as 


Mass. 
Fuels, Gas, Tar and Coke F4-20  Fuel-Oil Use in Locomotives. <A 
bibliography of one page. Address A.S.M.E., 29 West 39th St.. 


New York. 
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Cleveland Engineers Hold Joint Meeting 


Cleveland Engineering Society Celebrates Its Fortieth 
Anniversary with Engineers’ Club of Dayton, A.S.M.E. 
and Other Local Sections Coéperating 
The fortieth annual meeting of the Cleveland Kngineering ' 


Society was held on June 8 with an attendance of nearly four 
A ol cht of the 
Engineers’ Club of Dayton was present and eontributed to the 
The Cleveland A. S. M. E. had 


the trips mspection 


hundred. delegation seventy-el members 


success of the meeting. Section 
charge of the arrangements tor several of 
which were made during the day, which included visits to a num 
ber of the leading industrial plants of the city. 

During the morning while registration was progressing, motion 
pictures were shown at the rooms of the Cleveland Engineering 
the fourteenth of the Hotel Statler. Thes« 
illustrated operations in the plant of the Cleveland Automati 
Machine Co., with talks by E. E. Blundell on the Cleveland Auto 
matie Turret Machines and : Oe the Wellmar 


Seaver-Morgan Co., on An Improved Car Dumper. 


Society on floor 


by Simmons, ot 


The Cleveland University Club was the scene of a banquet i 


the evening, at which inspiring addresses were given by Col 
Edward A. Deeds, of Dayton, Ohio, and Dr. E. J. Cattell, of 
Philadelphia, Pa. Colonel Deeds spoke on The Benefits of 
Engineering Associations and he pointed out the many oppor 


tunities awaiting the engineering profession through coordinate 
action on the part of the local and national engineering societit 


the reasons for the remarkable development of many of our large 


{ 


stated that he was thoroughly convinced that an analysis o 


industrial cities, as Cleveland, would undoubtedly show that 


Sllcl 


the loeal engineeri organizations had played a portant 
the ot 


that such a citv as Dayton, wit 


very 


1h 


part in crowth such places. He emphasized the fact 


no seaport facilities, was largely 


industrial activity of the community for its 
the establishment 


like the 


fostering 


dependent upon trie 


progress, and through of a strong loeal 


engineering organization Kngineers’ Davton, 


tor the 
or the 


extended 


provision was made research and experimental 


work so essential ft eontinued crowth and prosperity of the 


eity. In closing he a hearty and most cordial itation 


rN 


to the engineers of Cleveland to visit Davton next ve beeause 


he 


engineers 


ar, 


beheved that thie ‘ ot ile 
ol 


a 


Yi 


ana the 


| 


lange as ningiinge 


one locality with those of another vanee the 


pre 


fession to much greater extent than is appreciated, 


membership in the Cleveland Engineering Society 


Dr. Dayton C. Miller, of the Case Sehool ot 


Honorary 
was conferred upo! 


Applied Science, for his achievements in developing instrument 
for measuring the distance and direction of sound, and whos 
research work in sound waves and their photography has been 
notable. The other honorary members include such notabl 
engineers and scientists as Charles H, Benjamin, Charles 1 
Brush, Gustav Lindenthal, Albert A. Michaelson, Ek. W. Mork 


W. H. Searles, 
Mr. 


Engineering Society, gave a brief outline of t 


Ambrose Swasey, and Worcester R. Warner 
». of the 
he work 


ol othice 


Edwin Carman, retiring president Cleveland 


necon 
plished by the organization during his term and en 
has sueceeded in bring 
of the 


local et 


phasized especially the degree to which 
the 
organizations 


it 


ing about codperation with local sections varlou 


engineering and other 
All Cleveland 
in the rooms of the Cleveland Engineering Society. 
president, Mr. William J. 


assured the organization o 


national cineering 
coneentrated 


The new 


engineer, 


groups. such activities in are now 


Carter, a consulting eivil 
f his best service and promised to do 
everything to develop the activities of the society along public 
service lines and in the leadership in such matters as suitabl: 
legislation in the state of Ohio as to the licensing of engineers. 
The Cleveland Engineering Society has long taken an active in 
terest in municipal engineering matters, and the community has 
Col. Elliott 


» general 
the general 


come to look to it for guidance in this direction. 


H. Whitlock made an excellent toastmaster and 


atmosphere of the meeting was such as to justify the statement 


E. H. 





that it “ was the best ever.” 





WORK OF THE BOILER CODE COMMITTEE 


‘NHE Boiler Code Committee meets monthly for the purpose of Reply: It is the opinion of the Committee that the construc 
considering communications relative to the Boiler Code. Any tion referred to fully complies with the requirement of Par. 186 
one desiring information as to the application of the Code is requested , 
| to communicate with the Secretary of the Committee, Mr. ¢ H 
Obert, 29 Heest 39th St., New York, N. Y. 
The procedure of the Committee in handling 
follow All inquiries must be in written form befor 
accepted tor consideration Copies are sent by the See 
the Co tte to all of the members of the Committe | 
terpret on, in the form ot a reply, as thet prepared b ( 
Lee i passed Upon atl a reyular meceting ol | ( 
Chis interp Is later submitted t e Coun r 
Lor i} \ i I Viile il Is 1 a | q ! j 
mult ( pub ed in Mecu ky NGIN yrdet 
that a e ynter 4 readily secure the lat 
ceoncernit the interpretation, 
Below are given the interpretations of the Com ( 
Nos. 253, 268, 275, 278, 283, 287, 288, 291-298 
tormulated at the meeting of April 22, 1920, and app 
Coune! In accordance with the Commiuttee’s prac 
Ol ing el have been omitted. 
( No. 253 (Prev isiy annu 
Inqu | tL per ible inder the require! 
Boiler Cor LO Uist rv boiler construction, tubes o1 hha | , SEN | Lh : ; «4 ‘ | Bo 
ive Db ort nto the desired lengths by we 
it their ends, shor ( hs o “ ibing by e el it the Boiler Code d tl ‘ ‘ ‘ 
ire welding proces ed the metal ups owab rkit : ' h . 
imme ely I ed dow oO the proper thickne \\ ‘ ‘ Leeort ce y Par. 243 
hie ot the eld? 
CASE N Ts 
Re} | opinion of the Committee that w 


by a suitable forge or pressure welding process, th lggested ater level 1 eru ! e| er « 

eLhod gl maki! Ul be from a number of short pieec¢ ould Kig. 4? Par. 430v of the Boiler Code to whieh r ene made 
be an objectionable practic The Committee does not cor el 

the practice of sate-ending of tubes to be a suitabl 


Cask No. 205 (Reopened 
Ing | he caps I ( leur } 
tica fire-tute in ‘ accordance with the req ! 0 
Par. 316 of the Boiler Code has caused serious ditli tro 
eaky tubes in the lower tube sheet, a reconsideration requ 


ot Case No 145, in whieh the opinion ol the Bo le r (ode Con 


tee . ‘ that the discharge ot teedwater im the water le 
‘ ‘ ; | i | i? 
it ertica ! ube boiler is not permissible, 
, , 
In ca it is ruled that such discharge of teed 


e water leg of a vertical fire-tube boiler is not allo 

veTInissible te yrotect the teedwater discharge throug L leer * 
water pocket riveted within the shell at a point above the water 

eg, with handhole opening tor cleaning? — 























Re} 4: a It is the opinion ol the Committee that Par. 316 bt 1 Lo 
does not permit ot discharging the feedwater in the water leg of 
a vertical fire-tube boiler, and that difficulties with leal \ tubes in Par. 291 relative to plage pang ak: omnes 
nay be avoided by the use of an mternal feed pipe Ww ch does the location rather problematical ee 
not dischare nto the water leg. opinion as to what the lowest permissible water level 1 y in 

ly It is the opinion ol the Commiuttes that such a method ol BR yey lt oS Ee Cpamen < me Von = —— ses 
Dulin of teabeciee te o welled tobedee baler Geccush @ tube boiler of the design illustrated, a locati or the owen 
rite rnal por ke tor bafth above the water ler, with handhole pen permissibl water le el scte ¥ nm crrea & : P - £30 o io 
t for cleaning, is in full accordance with the requirements a suitable and sate constructior 

the Boiler Code, Case No. 283 

Case No. 275 Inquiry: In the construction of a water-tube boiler in whicl 

Inquiry: Is autogenous welding permissible for the longi the tubes enter the tube sheet at an angle as great as 20 deg 
tudinal joint of the fire box of a form of vertical boiler as shown from the normal, may the requirements of Par. 252 of the Boiler 
n Fig. 3, where the furnace section is, after welding, heated and Code be fulfilled if the least projection of the tube be not les 
corrugated by rolls? The corrugations are rolled to a depth of 14% than 14 in., or more than ‘2 in.? 
in. on 8 in. centers, and the weld shows no fracture or distress Reply: It is the opinion of the Committee that Par. 252 ap 
atter either corrugating or flanging. plies to tubes which enter norn ally to the sheet and that where 
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the tube 


or more than '% in., which may 


tubes an angle, the least 


less than ¥%4 in. 


the are at 
should be not 


projection of 


result in the tube projecting more than 4 in. 
around the tube. 


at other points 
The rule given in Par. 251 for flaring should 
apply to the true diameter of the tube hole measured in a plane 
at right angles to the tube end and not to the maximum diameter 
of the elliptical opening in the tube sheet 


CASE No. 287 


Inquiry: Is it permissible to burn off the edges of boiler 
ere sheared 
Bouler Code? 


The Code does not prohibit the practice suggested 


them without finish wl 


pe rmitted by the 


plates and use edges 


any 
would be rules in the 


Re ply ; 


CasE No. 288 


Inquiry: Where a manhole is applied to the head of a dome 
and an opening for access to the boiler is placed in the shell under 
the dome, is it necessary to reinforce this opening in accordance 
Par. 260? 


It is the opinion ol the Committe 


with the 
Re pl fe 


requirements Ol 


that such an ope 


ing should be reinforced in accordance with the requirements ot 
Par. 260. The reinforcing effect of the base of the dome may 


be included in ealeulating the reinforcement. 
CASE No. 291 


Inquiry: In 
ot tubs 


the case of a special arrangement ot 
the shells of the drums of a 


with the pitch unequal in every second row, but shitting the 


spaeci 4 


holes in water-tube boiler 


shown in Fig. 6, 1s it 


adjoining rows to an exact stagger as 


* oes of , P ' 
<2% «74 yn ~, bad y ed v md mez 


Br LBNL BLL gL Ge e~“cals } 
kia. G Specrat Spepacine or Ture Hotes in) Drea ol \"\ 
Tube Borer 


proper to calculate the efficiencies ot ligaments under the r quire 
ments of Pars. 192 or 193 of the Boiler Code? 

Reply: It is the opinion of the Committee that the efficieney 
of the tube sheet should be obtained by employing the method out 
lined in Pars. 192 and 193 of the Code for diagonal ligaments. 
All possible methods of failure should be assumed and the lowest 
value obtained through any one of the methods, should be used 


CASE No. 292 


Inquiry: In the case of a triple-riveted butt and double strap 
joint with the pitch of rivets in the first and third rows one-half 
of that of the second row, as shown in Fig. 7, what is the proper 
method of determining the back pitch between the first or inner 
and second or middle rows of rivet holes? 

Reply: It is the opinion of the Committee that the back pitch 
required between the first or inner and the second or middle rows 
of rivet holes in such a design of joint, shall be governed by the 
rules of Par. 182 for determining the back pitch between the 
second and third or outer rows of rivets. 


CASE No, 293 (In the hands of the Committee) 


Case No. 294 
Is it the intent of Par. 331 of the Boiler Code that 
at least one complete set of the four stamps specified for boiler 
plate in Par. 36 remain visible after the completion of the boiler, 


Inquiry: 


THE JOURNAL 
ENGINEERING Am. Soc. M.E. 
or if the slab or melt number is invisible, are the remaining 
markings suflicient to meet the Code requirements? 

Reply: It is the opinion of the Committee that all of the in 
formation which the Code requires to be stamped on the plates at 
the mills must be obtainable from the finished drum strueture for 
each plate. All four stamps need not be visible at a given point 
if the fragments from various sets can be pieced together so as 
the desired 


to give mnlormation, 








Case No. 295 

Inquiry: How may an inspector in the field know the range 
oft tensile streneth ot hole r plate ? 

Reply: Attention 1s ealled to the fact that the range for all 
classes of steel specified in the Code is 10,000 Ib per sq. In. 
and the tensile strength stamped on the plate indicates the mini 
mum of this range, which minimum under the rules must not 
exeeed 55,000 lb. yr r Sq. 1h 

4 ‘ * ce’ a - 53 
C > ae hn Cc Cc 
< 229m 289" mw DEB mw DES? pe DER me DEB" mm ; 
| 0-0-6 "OF CE r 
Cc C C Cc C rl 
- c cr. c c ; 
» 
hic. T Tripte-Riverep Joint with Wi) River SPACIN N IN 
NER Rows 
Case No. 296 

Inquiry: Will a water-tube boiler of a type largely used in 

marine service, the heating surface of which is constructed mainly 


ol tron 


pipe screwed 1 


to malleable iron and steel fittings, meet 


the requirements of the Boiler Code, if the pipe used is a special 
redraw 


1000 |b 


quality ot lap welded iron pipe of puddled stock and 


tested to 


Reply: 


i 


ol iron pipes tor the 


hydrauhe pressure ? 


There is nothing in the Boiler Code to cover the use 


tubes of such a boiler with serewed joints 


{ ntil such a time that the specifications tor piping have been 
formulated, the Boiler Code Committee would consider that if 
the other requirements of the Boiler Code are met, special 


redrawn pipe not to exceed 11% in. standard pipe size made from 


lap welded iron of puddled stock and tested to 1000 Ib. hydraulie 
pressure, may he used for a working pressure not to ¢ veeed ZOO 
ed the wall thickness is at least 


thickness 


lb. per sq. in., provir 50 per cent 
rreater than the wall required hy the ode tor tubes ot 


water tube hoil rs 
Case No, 297 


Inquiry: Will the 


matie water gages be 


requirements in the 
met 


fol'er Code auto 
under the terms of Par. 427e, if the 
shut-off valve in the upper fitting has a projection which pushes 
the ball away from the seat for a distance of 


for 


g In., causing the 
ball to drop to a position considerably greater than 4 in. away 
from its 

Reply: It is the opinion of the Committee that the intent of 
the requirements of the Code will be met in the construction 
deseribed. 


seat? 


Case No. 298 


Inquiry: Is it permissible in the ease of a forged steel steam 
outlet riveted to the boiler shell to use a wrought steel flange 
screwed to the outer end of the endneck, the neck being properly 
threaded and peened over into a beveled part eut away from 
the flange? 

Reply: It is the opinion of the Committee that this method of 
forming a steam outlet connection meets the requirements of the 


Rules in the Boiler Code. 
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ire suggestions on Society Affair 
to mechanical engineers 


Simplification of Venturi-Meter Calewations 
EDITOR 
i 


rH 
In 


aboy Ub jen 


and Mr. 


, ’ 
rara my articie on thie 


re 
Mi Hi A» 


' ii 
nents in the May issue, I wish to state 
Mr. Richardson is probably entirely right 
garding the drop which should take pla 
Co ructe Vel ri meter As | 
! n tl drop the time of mal ( 
I took no pa Oo easure it accur 
ym was 1 intended to be mor } 
Mr. Rix rds¢ s statement as to the pe 
e pressure a the throat and the initial pr 
0.84 1s of « irse correct, but I would not ad 
enturr meter having su i ratio of pressure 
inasmuch iny flow in excess of such rate } 
erease this ratio to Su in extent that 
ond the range of the pressure-measuring val 
Inet W the meter, whereas if a meter 
rated cap v with the ratio nearer 0.90, 
times to exceed this. flow without increasing the pre 
enees very greatly « of proportion to the ineré 
The tabular values o e tunetion of P 
it a very large seale for use during the exp 
re shown in! rticle on to a reduce 
(; 
i eP N. ¥ 


for May 1920, ¢ ed Industrial Traini n ( 

i! rest I t or 0 account of 1 

ersity professor in Chir but be ise | 

n relations betwee C} and the U1 ad St M 
has a distinet end in n l, namely, the encourag 

manufacturers to supply mechanical equipment f¢ 

China, but in the course of making his argument, q 

tently no doubt, he presents a somewhat inaccurate 

present status of teehnical education in China. 1 

t reneral reader of his letter will get the impré 
re! technieal schools in China worth mentioning, ex , 4 
University. The name of the latter is ineorrectly . by the 
vay, Peking University being a Methodist school wl ras I 
know, has never given any engineering courses. T! bt 
less has in mind the Peking Union University, wl y 
organized and therefore has its record to make a ! hnl 
al edueation is econeerned. On the other hand. ther d 
n China for a number of vears technical schools that of irs 
have their drawbacks but which on the whole compar I » 
ably with the state colleges of the less populous states + West 
As to the character of work done, to cite a ry ( ! anes 
the graduates of Pei Yang University in engineering have { 
past found no diffieultv in entering American w s 0 
the first class as graduate students and taking their master 
degree in one year and their doctor’s degree in two vears. 


I am glad to be able to say that in the majority of eases the 
nstruectors in these schools have been Americans and that in nearly 
ill instances they are of a grade that will compare favorably with 
those in American colleges. 


41° 


f MECHANK Nt t ly | A meric 
yjieation Comn ne 0 rib ! \ comer 
ned His our ( mre ri 
The presel sttuatior In 1! il to tl ene { nes¢ 
students to go to France rather than the United States is « 
more serious than Mr. Foster indicates in his k nd it 
highly desirab that an effor 0 d be 1 to p ) DOT the 
eoml ot Chinese ide o the U1 State ! 
he stue ot engine ( a i Ry 
Wasl rto aD 


Technical Library Book and Journal Indexing 
Ep 


rH TOR 

I have past re n abst report made by Mr. Harrisor 
W. Cy r, D ! the U. BE, S. Lil OaT 

As one who is much interested in the enti ibject mor 

etly In ¢ I pl is I am pl ised to be it one wit! 

Mr. ( er dvoeacy of the Dewey Classification and its 

! tensio! Bi | i , and for the same rea 
that Mr, Craver so well expressed 

Mr. Craver states that “the catalog cannot be expected to act 

no omnad to all t ho in the library Undoubtedly this 

Ss corr pplied to the present books with their present in 

dex but I } e that the time w arrive when all books and 

ll teehni rnals will be dexed by the same method that 

es r the b su r brary When that time ar 

! e | or journal inde will be logical extensions in 

che oO he g t library index Nor is this by any sense 

oplan dreat The Dewey or Brussels Index is, in actual 

practices ) mpl tit w require probably less tin thar 
preparation of the usual indexing method employ 

Before I advocated this to the publishers of certain technical 
covering tl mo d | I} and the existing 
D Ine Dp} r to mechanical subjects I apy 1 to a 

r’s issue ! e publi I t ear’s 
y m Ma he ¢ work 

! week. Surely 

( ! I Tr har the 

s or i} } r rec f ré ons} Dp whatever te 

sub ye Lhe ! TF r s bad in most 

; J, boll but » 7 enou 

Thos engi rs who real f na l l 1! rmMatio ] 

4) ) | ‘ ' \ ’ ‘) eT 
nds its v ee . oo o antl ahs. oul 
find their task enon s] facilitated by e adoption o4 this 
indexing method. This wo "\ d be further facilitated if they 
would seeure dupli cop of the journals that ey find most 
useful, in that thev could then gather all of the informatiou con 
tained under ar en index number in a group and so file it 
without the neecessit destroving part « any article that 
might happen to be « ely print witl nother article under 
another index 1 ber. 

The adoption of this plan would also make technieal journal 
much more useful in a library such as the United Engineering 
Societies Library, in that the index of each journal would be a 
look to? 11? i ill y? yt t} Labr T nade Xx 


t Mr. Craver will use his and the United 
doubtedly very 


It 
Engineering Library’s u1 
and 


well as the i1 


is to be honed th: 


rre; 


it influence with pub 


lishers editors to adopt this plan in their own interest 
} 


‘ 


as 


that of the users of books 


; 


erest of the Library anc 
and journals 
Philadelphia, Pa. 


Henry HEss. 
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Those of us who dwell in the past must have memories, enjoy 
and 


ol 


With generous, engineering comradery un 


the 


able and fine. 
hounded St. Louis hospitality we may build a memory 

1920 Spring Meeting of the A.S.M.E. that will long stand. 
The short elapsed time does not allow us to record the parts 
the 
snecessful was the well-planned and earefully-exeeuted program 
ol 


novice that material for memory building abounds. 


of meeting that vears from now will remain in mind; but so 


the St. Louis meeting in its appeal to both old-timer and 
plants visited, 


As suggestions, think of any of the interesting 


recall the beautiful Shaw’s garden, the picturesque open-air the 
ater, the jolly ric up the river, or the quiet talk of experienc 
and mutual confidence with an old friend and the making of 
several new friends. Whatever the individual reason, St. Louis 


will always be remembered as the place of a wonderfully success 
ful Spring Meeting. 


‘ 


The Federated American Engineering Societies 


the month has been the con 


ference in Washington of the representatives of about seventy-five 


The outstanding event of past 


(75) of the leading national, regional and local engineering and 
allied technical organizations. 
ot several 


the work 


committees in the local and national societies during the past few 


This conference was the culmination of 
vears, resulting in a joint conference committee of the four na 
tional engineering societies of Civil, Mining and Metallurgieal. 
Mechanieal, and Electrical Engineers. 

To say that the conference was a complete success does not 
begin to deseribe it; the get-together movement of the profes- 
sional men in engineering, architecture, chemistry and allied pro 
fessions is an accomplished fact. 

Interest was keen from the minute the conference opened until 
it closed with inspiring addresses from such men as Homer L. 
Ferguson, Past-President of the United States Chamber of Com- 
meree; Robert S, Woodward, President of the Carnegie Institu- 
tion; and James R. Angell, Chairman of the National Research 
Council. 


THE JOURNAL | 


ENGINEERING Am.Soc. M.E. 


The reason for the sueeess was the sincere desire of all the 
delegates to subordinate personal interest, even of the organiza } 
tions which they represented, to the common good. And the cause 
of the common good was expressed more fully and pe rfeetly than 
I have ever vel heard it expressed : ‘Service to others thre 
expression of the highest motive to which men can respond and 
duty to contribute to the public welfare demands the best effor 7 
that men can put forth. Therefore, it shall be the object of tl 
organization to further the interests of the public through the 
use of technical knowledge and engineering experience, and to 
consider and act upon matters common to the engineering and 
allied technical professions.” 

In the long run, suecess not only of individuals but of organiza 
tions is dependent upon the fundamental motive’s being unselfis! 
This is not meonsistent with the greatest possible pers mal re 
wards, both to individuals and to groups, which are the natural 
result of the indispensable services rendered. In other words, the 
man who ean produce the greatest results is the man who ean 
eommand a high salarv. When engaging a man absolutely i 
dispensable to the suceess of any given enterprise, one of the 
commonest indueements is that “salary is no object.” 


} 
} 


With the splendid spirit which actuated the entire conference: 
the Joint Conference Committee was invited by the delegates 
to arrange for a fall meeting to complete the organization, the 
constitution and by-laws having been adopted In the 1 ' 
time, until the perfection of the new organization, the Engineer 
ing Couneil was invited to continue to conduct the work which 
it has started and to take up any other matters whiel ould 
be acted upon by the Federated American EF) nee! _ 
when that body shall be organized. 

With good generalship, the members of Engineering Council 
(of which there were a goodly number present, in their capacity 
us members or representatives of some of the societi« S red 
from their body a formal invitation to all of the o 
represented at the Washington Conference to attend hb de] 
gate the next meeting of Engineering Council. on which oceasior 
such delegates would be aceorded the privileges of the floor and 
participation in all debate. 

One of the officers of one of the leading foundations is ob 
among his duties to investigate and report on all orear 
condueted under national, state or municipal auspiees And I ’ 
firmly believe that if this officer were to investigate in the same 
manner the Federated Ameriean Engineering Societies and reflect 
on its objeets he eould re port that it is destined to be one of the 
most useful of organizations—that everyone working with it, 
whether by serving on its committees or otherwise, will | ! 
spired to give his best to the nation and to the community it 
which he lives and thus enhanee the standing of his professior 

Cavin W. Rice, 
Secretary 


Plain Limit G: 
The 


ies for General Engineering Work 


new Sectional Committee of The American Society of 
Mechanical Engineers recently organized to undertake the ind 
ardization of plain limit gages held its organization meeting it 
the rooms of the Society on Friday. June 11. ‘he Cemmittes 
met as a whole in the morning and divided into sub-eon mittees 


for the afternoon session. As a result it has already n apped out 
its work for the next three months 


This be reealled, t} 


Society at the request of the American Engineering Standards 


Committee, will was organized by 


as 





Committee, and it is planning to codperate with a similar com 
mittee recently organized by the British Engineering Standards 
Association. as follows: 


The personnel of the Committee is 


C. Pex K. Chair man, Gen 
land, Ohio. 

L. D. BURLINGAME, Vice-Chairman, Industrial Supt.. 
Mfg. Co., Providence, R. T. 

W. Bearce, Seeretary, Gage Dept.. Bureau of Standards, 
National Screw Thread Commission, Washington. D. C. 

P. W. Apsottr, Lincoln Motor Company, Detroit. Mich 

JOHN BATH, President, John Bath & Co., Inc., 8 Grafton St.. Worces- 

ter, Mass. 


Supt., Cleveland Twist Drill Co., Cleve 


brown & Sharpe 


H. 


Secy 
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BUCKINGHAM, Engineer of 
Ilartford, Conn 


I ARLI 


! 
i 


rep H. Conivin, Assoc. Iedit lmerwa Vachini 10t Ave. «& 
South St New York City 
W. A. GABRIEL, ¢ Draftsman and Designer, Elg Na Wat 


Swiss Mission to Study American Economic 
(Conditions 
S eers, architects 
( il wri I known = ( a“ t | 


May i | ( 


t =~ ‘ ’ 
d now! o tl si 
H 1] : sw Les i \\ » 
| flieial repre SJ 
e! I e protessiona 
| its eria eis its ebt I 
trv for its supply of foodstulls, espeecia ‘ 
wal ed by Professor Hilgard, « 
e entertainme: ( e¢ \ 
‘. ( Engineers and The A rican S \l 
eal | eers he Hotel Pennsyvlva 1. June 3 
cond ed on a general § 
! rn and ¢e ral sections ot 
a Canada (he entertainment for 
largely arranged for by the Local Sections of the A. 5 M 
conjunction with the local chambers of commerce 
ri The party will sail for s 
al Ju 4 


\ustrian Engineers Appeal for Help 
Eng 


strial society Civil orineers \; 


a Au ’ ot 
h its president, secretary and editor, has ap} 


\merieat 


Society of Mechanical Engineers tor re 
500 of the 4000 members who are without occupations ho 
re in diatre 
Under e plan through which food drafts are ser \ustria 
through the American Relief Administration, 115 B N 
York (i the Austrian society is ready to depos 
\u rownhs eq ent 0 
. ollar se hy Amern I} ‘ 
er ready to distribute food not only among its ow bers 
all Austrian technical men who may ea 
Couneil of the A.S.M.E. received this appeal a { 
rand re I through the columns ot MECHAN | 
oO e of the members who ma\ wish to extend lee 
by sending food dratts 
Drafts may be obtained at any bank in this country and should 
be made available to the Austrian Society of Civil Engineers and 


(rehiteet Wien, 1, Eschenbachgasse 9, mailing thet to the 


American Relief Administration. This system ot toor sis 
} Cl sure and any member sending help 
I mav be certain of its receipt. 
The Robert W. Hunt Medal Fund 
lhe eightieth birthday of Captain Robert W. Hunt was com 


American Institute of Mining and Metallurg 
the presentation to him of the Hunt Medal 

meritorious contributions the making steel. The 
medal was designed and exeeuted by Emil Fuchs, a medalist ot 
both the point of 


memorated by the 


Engineers by 


to art ot 


international fame, and is considered, from 


E 


execution and of symbol 


NGINEERING 


of any connected with the engin¢ 
The pre sentation ceremony too 

auditorium ol the Engineering Sot 

son opened the meeting and intro« 

Captain Hunt’s partne vho ga 

career and his notable contribulio! 
en presented he Institute 








employees of Captain Hu he Robert W. H Rut vhict 
consists 01 27500, a dowme oO pro ! 
award. and $1000 for the expenses of pro ¢ the medal 
Herbert Hoover a cepted the Fund on behalf of the Institute und, 
I] 4 rt speech by Charles M. Schwab, announced that 


following 


a> 














he [ron and ote¢ ( é ad awaraet h 
Captain Hur mst or contributions to 
parti ilarly tl cit opme he ste ra 
closed I a I Sp 4 accept ince DV La 


Slow Delivery of Mechanical Engineering Bulle 


The U 


distribution otf the 


© ALS M.} met! wrTs 1) 
by the Secti s (oml e « t 
that it might be issued at inter 


That the “ prompt serviet idea 
at least in some eases, 1S ¢ ident 
not reeeived in Cleveland until 
date (May 19 This 1s an ¢ 
expt rienced bv those whe re 
second and third-class ul mat 


continue the bulletin, 
the Post Office Department l 


gear operation. 


Departn 


ent threw in 
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Organizing Conference Plans Federation of Engineering Societies 


Delegates from 71 Engineering Organizations and Allied Technical Societies Adopt Constitution 


Creating ** The Federated American Engineering Societies” 


New Organization 


to Represent Profession in Matters of Common Concern 
and in National and State Affairs 


N a two-days’ conference at Washington, D. C., June 3 and 
t, which was marked by the intense enthusiasm of the attend 
ing delegates, the representatives of 71 engineering and allied 
the toward the creation of an 
organization which should speak with a single voice for the 
the United States. This Organizing 
Conference, as it was known, was called by the Joint Conterence 


technical societies took first step 


engineering protession ot 


Committee of the Four National Engineering Societies, who for 
some time past have been concerned with the problem of 
democratization of the 
protession and of effeet- 





Ing a close! cooperation 


between existing eng 
allied 

nical organizations. The 

thus called 


Was a success in the hig! 


l 


neering and 


conterence 


est degree, for with a 


tine disregard of unim 


portant details it adopted 
and 


a constitution by 


laws of an organization 
to be known as “* The 
Federated American En 
gineering Societies,” a 
hody composed ol a 
tional, loeal, state, and 


regional engineering or 
to 


through an 











ganizations whieh is 


CALVERT TOWNLEY funetion 


Chairman of the Conference * American Engineering 


Council.” 
of the 
Humphrey, of 


The opening session conterence 

Richard L. the American 
Engineers, the chairman of the Joint Conference Committee. 
reviewed the history of that committee and explained th 
of representation of delegates at the conference. 


was ealled to order 


of Civil 


basis 


by Society 


He also spoke 
briefly of the need of a federation of engineering societies and ot 
the value to the profession of such a_ body. Mr. 
Humphrey, Lt-Col. C. W. Kutz, U. S. A., engineer commissioner 
of the District of Columbia, weleomed the conference on behalf 
of the engineering societies of Washington. 

The then the election of 
and Calvert Townley, past-president of the American Institute 
of Electrical Engineers, was chosen chairman, and John C. Hoyt, 


Dr. F. 


Following 


delegates proceeded with officers 


of the American Society of Civil Engineers, secretary. 


H. Newall, of the American Association of Engineers, then 
presented a resolution to the effect that the delegates of the 
conference have the full power to make rules governing its 


procedure. He also suggested that the conference proceed at 
with the business of the day rather than adhere to the 
program as arranged by the committee. 


once 
To these suggestions 
the conference readily assented. 

Major G. S. Williams, the Grand Rapids Engineering 
Society, thereupon at once offered the following resolution : 


ot 


Resolved, That it is the sense of the convention that an organiza- 
tion be created to further the public welfare wherever technical 
knowledge and engineering experience are involved and to consider 
and act upon matters of common 
allied technical profession; and 

Resolved, That it is the sense of this convention that the proposed 
organization should be an organization of societies or affiliations and 
not of individuals. 


concern to the engineering and 


This resolution was at once seconded and 


a spirited debate 
Immediately ensued. The representatives of the 


American Associa- 


Ther 
net ol 


Engineers were the first to diseuss the resolution 
the ot 
societies or affiliations but of individuals, and they pointed out 
the the 


engineer. 


tions of 


argued for creation an organization 


COT pPOst «4 


advantages such a society would have tor individual 


They urged that their association be made the medium 
through which the entire engineering profession should speak in 


matters of federal and state concern and they appealed to all 
engineers to join their ranks. 

Following the delegates of the American Association of Eng 
neers, the representatives ot the lara national and the smaller 
local and regional organizations expressed their opinion as to 
the resolution, and it soon became evident that the conterence 
Was overwhelmingly in tavor of a tederation of existing societies 
and not of accepting any existing society to represent them nor 
oft the tormation of a new society composed Of i dividuals 

The delegates who spoke in favor ot the resoltution urged 
passage upon the grounds that an organization of organizations 


was the rreatl need; a body “ uch could represent Lilie prolessi ? 


Milas, 


in such matters as concerned it as a group and not as medi 





as the interests of the individual, they claimed, were being well 
eared tor by the existing national and loeal societies Phe small 
local societies, particularly, were uniformly in favor of the reso 
lution, and their representatives pointed out the u ce} 
tral organization through which thev might be represented 
federal and state matters, in which at thi present time thre ire 
unable to participate 

When the resolution was put to vote, the societi 
order of their arrangt 
ment on the program, 
which was an alphabet 
lcal one. This placed 
upon the Americar \s 
sociation of Engineers 
the necessitv of voting 
first, and although they 
had argued against. the 
resolution, nevertheless, 
sensing the wishes of the 





majority, they announced 
that 


vates 


de le 
This 


came as a 


their seventeen 


voted ave. 
announcement 
great surprise to the con 
ference, who at one 
voiced their approval by 


As the 


balloting continued it be 





hearty applause. 





came evident that the res- JoHN (. Voy 

olution would easily pass, Secretary of the nfere 

and when the secretary 

announced the final vote it showed that 119 delegates had voted 


aye, none had voted in the negative, and of the 71 societies present 
only five had not voted. This important decision of the conter 


ence taken so soon after it had convened showed the intense inte1 
est of the delegates in the movement and made clear their ability 
to act along broad, general lines without allowing themselves to 
be confused with details. The passage of the Williams resolution 
established beyond doubt the ultimate success of the movement 
and marked the first step toward thecreation of the new organization. 

Following the vote on the resolution, Chairman Townley ap 
pointed three committees to deal with the details arising in con 
nection with the conference. These were committees on constitu 
R. L. Humphrey 
was appointed chairman of the constitution and by-laws commit 


tee; Philip N. Moore, chairman of the resolutions committee; and 


tion and by-laws, resolutions, and program. 
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progran committee { 8 ol sting ‘ | etior national organiz 
These committees at once retired and the conference proceeded tions, local engineering societ ( s and local engineer 
with the program as arranged by the Joint Conference Committee. Manag weer ; ‘ tr ee of the ne organizati to be 
es ‘ ted in a body known as the Amer n Er ering Council and 
lis imelude acd s tions Y the neimee) ! > _ ' = “ ‘ th 
| included addre - on the F’unetio hs | l its Executive Board Chis Council , tatir 
Pubhe Affairs, by Arthur P. Davis, president of the Ameriea of membe eti ich of which sl ‘ tn 
Society of ¢ | Icy rineers;: PP ilip N. Moore. Da ent o t I 1 me ersh p of from 1 to 1000 ld epre 
" ‘ if ‘ ( h add nal 7T: ) ‘ 
the American Institute of Mining and Metallurei I nee! entat . : salt | thousar me 
ther This Council is t hole I t ] 
ine Lere Ix Sherma ‘ president ot the Ameri \ ) tion . . ; , o ! 
office the Coun vill be a pre I to h j 
if Hngineers ir vi I dent to hold office ry 1 
On KFrmday morn y the conference begat L ! othe I ne year An executi ( r 
the constitution and bv-laws as prepared hv the « = { rovided TY) Executive 2 ft t +} 
: 1 : D rs ¢ the Council nd this B ! t the | ! 
pommtes ! an pre | The se were presente ) Nn . . 
! I t ne organizatio 1! the dirs t1or t ( I ] The 
I unphre ehairi } oO e committee, and il I ‘ off rs ‘ d bv the ¢ I l are t | S thi Exe itive 
diseu ‘ ! details, both cor tutio " Boare nd t balan« ‘ t nt I hall be ted the N 
re pa ! eC! eal he same torm as rece t | Societ nd local, state slona af t 5 al ding 
stricts The I der ind ‘ Oo the ¢ ei] hal 
eoml thes i hie vote or e eonstitutior wil par I ° : 
re t the it I nd t the E Board 
' | f “\ iden e oft the pre hy rye Fund Dhe nds , ‘ ‘ . ‘ 
! ul mle ( ( V¥ movemer | I ( ( ont ned in the follow ng mar I . 
on record prese hy not voting.’ amor { ted he Council is to t S150 ‘ 
‘ach | l. state o egional ; Zatic ‘ 
Americar Assoeiati ke nee! ne fi SS E 1 . ’ _— “1 rs 
t ite ant $1 per mber 
] , ‘ 7 flip ) eS tor SO} ’ , *, ry ‘ 
delera ( ! a e VO i! ! Local Affiliation and State Councils The ( ¢ 
Ko ‘ t! i! incement by Chairman Tov ge tl for of | iffiliations to cor tt 
we O he cor ition and by-laws, L. P. Alto ( iy il publie welfare w h the engineering | 
, 1. e ‘ s nla t] al tie ‘ 3 ; ' 
the delevatio eprese . The American Society « \l rned if il l riz t i ite ouncils rh 
; ‘ presentatives of the Ik f tion withi the stats | 
( nnouneed ! 1 leleg who : 
( 1 ‘ (it - . \ ire I t pu sidering tters | 
Noe Ww empowers »> commit the orear " ) re ~ ited t rt h state tters 
— oe he Federated American Engineerine S . : 
Evening sessions were held t} New Willard Hotel on both 
oO rece ‘ il) l \merenr SO \I +} - ( | } 1] 
‘ 0 e CO erence y | i! ening the delevwates were 
{ } , | ~ : 
ril crs iy) al rel ) i ‘ ) 1 . ~ ‘ : 
| ‘ SS by Homer L. Fereus } president of the United 
first ore ) w l ‘ ‘ 4 | ‘ . 
‘eo ‘ ( nber o ( mmeres J H McGraw. pre srdent of 
} *% ) ore “ é } , 1 ‘ 
The « ae er MeGraw-Hill Publis ( New York: and George Ot 
} ; 4 
! renee ‘ ands o ' ’ . . 
( Sy r ‘ e Unite St (reolo il Service Wa 
er G will pyr ’ 
M t ‘ 0 1) { {) i ( A“dlresses were 71Ve! ) 
{ ‘ ( ~ \ 1 > 
M. \ ' esident « e Baldwin Locor ' 
if \ \\ }? : Ro S. Woodward. preside ( 
y v y } ( ( \\ I 1) { d James ' 
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EDMUND GYBBON SPILSBURY 
( N May 20, 1920, Edmund G. Spilsbury, mining and metal 
lurgical engineer of international reputation, died suddenly 
after many years of useful service to the profession and to the 
engineering societies. 

Mr. Spilsbury was born in London, England, in 1845. He was 
educated in Belgium and was graduated from the University ot 
Louvain in 1862. He then took up practical work in Germany, 
entering in 1864 the service of the Eschweiler Zine Co., Stolberg, 
one of the largest miners and smelters of lead and zine in 
the world. 
pany’s mines and works in Sardinia. In 1867 he became con 
nected with McClean and Stillman, of London, in charge of the 
construction ot 


The following year he was given charge of that com 


the lock gates for the Surrey Commercial Docks; 
in 1868 he accepted the position of designing engineer with J. 
Casper Harkort and was assigned to the detail work of the Keul 
enberg Bridge in Holland, the Danube Bridge at Vienna and the 





EpMUND GYBBON SPILSBURY 


Rhine Bridge at Diisseldorf. Later he returned to the Eschweiler 
Company as chief engineer, and in 1870 came to the United 
States for the Austro-Belgian Metallurgical Co. to investigate the 
resources of this country in lead and zine. 

After two years in this country Mr. Spilsbury deeided to take 
up practice here, in the course of which he introduced the Harz 
system of ore dressing for the zine ores of Pennsylvania and New 
Jersey. During this period he was also engaged in explorations 
on the northern shore of Lake Superior and in Colorado, Mon- 
tana, Utah and California. 
as general manager of the Bamford (Pa.) Smelting Works; in 
1879 he designed and built the Lynchburg Blast Furnace and 
Iron Works; he was also consulting engineer for the Coleraine 
Coal & Iron Co., Philadelphia. In 1883 he became general mana 
ger of the Hailer Gold Mine in South Carolina and in 1887 became 
connected with Cooper, Hewitt & Co., New York. From 1888 
to 1897 he was managing director of the Trenton Iron Co., Tren- 
ton, N. J. While manager of these works he introduced as 


From 1873 to 1875 he was engaged 
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specialties of their business the Elliot locked wire rope and the 
Bleichert system of aerial tramways. 

His practice as a consulting mining engineer and metallurgist 
took him into many parts of Europe, Africa, the United States, 
Mexico and South America. During the winter and early spring 
of 1920 he spent a number of weeks in Brazil on a mining pro 
ject for clients in the United States and had returned to the 
United States only a few weeks prior to his death. 

Mr. Spilsbury was the author of a number of important techni 
eal papers, mostly on mining processes and on mine appliane 
He also wrote entertainingly in a lighter vein, and the following 
published in Mining 
and Scientific Press in 1915, reeall early interesting experiences 


paragraphs from * Technical Reminiscences,” 


Early pioneer work in Sardinia was most interesting and instru: 
tive. In the first place, the island was almost as much a terra in 
cognita as our own West a century ago. And yet the civilization of 
Sardinia was one of the oldest in the world. The Phoenicians, the 
Egyptians, and later the Carthaginians and the Romans, had all left 


their marks, in old excavations, dumps, slag piles and more especial] 
in the tombs cut out of solid rock. In the early 60's the nort! 
and eastern parts of the island were dangerous, as well as diffi 
access. The tribes occupying this mountainous district did not recog 
nize the Italian Government and were generally ela 1 as indit 
During the second year of my stay one evening I heard distur 
outside my camp and the clatter of a number of hors« Phis i 


that I was about to be raided by the bandits. ‘I called the t 
house and, getting our guns, we 
what the trouble was. Opening the door, I saw a st 
The leader was a very tall and slim . 
full hunting costume Hie addressed me by name, stating that | 
had a letter of introduction and asking if he and a friend «« 1 st 


} l 


the night I thought I had never seen a taller or lank 


men who were in the 


young gentier 


withal, a most pleasant face. He handed me a letter 

the directors of our company, asking me to make the st 

bearer as pleasant as I could, as he was a friend of theirs, being t 
Duke of Brabant. afterward Leopold the Second King of th 
Belgians. The Duke had come to Sardinia on a mountair 


Years afterward, when he had succeeded his father, I i ! 
i hearty welcome whenever I met him either Brusse r-P 
And again we find these paragraphs telling of the changes whi 


have taken place in mining practice: 


I wonder how many mining engineers of the present day can ea 
to mind changes and advances in the practice of mining which have 
tuken place in the last half century? Practically ver ip] 
heyond the pick and shovel, hand hammer and drill. | been 
troduced during that short period. When I first t vp ti 
course in underground work, we knew none of th: s now ¢ 
sidered requisite to work economically We had mn ichine dr 
to save the phy sical labor of hand work Dynamite or is prec 
nitroglycerine, had not vet been invented: fuse wa till unknowr 
even steel was more or less of a luxury, and our hand drills were stil 
made of iron with steel its welded on to them The mushroon xz 
of the head of the drill under the hammer blows was a constant 
of trouble and injury to the hands of the miners. The only ex 


known was the large-grained black powde1 

It seems hardly credible today, and yet it is a fact that the contrac 
price for driving or stoping ground was influenced by the 
of the rye crop. In seasons of drought, the height of the rye was 
much curtailed and the length of the straw between joints would 
be so short that the time oceupied in jointing and filling the stalks 
which were used as fuses, greatly lessened the driving capacity of th: 
miners. The straw primers naturally limited the possible depth of 
the hole and three feet was considered a good average. "These str 
fuses were very rapid and it was necessary to ignite them by a 
burning sulphur wick. 


condition 


Mr. Spilsbury was intensely 
national engineering societies. 


interested in the work of the 
He was a member of the American 
Institute of Mining and Metallurgical Engineers, of which he was 
president in 1896, the American Society of Civil Engineers, th 
Institution of Mining and Metallurgy of Great Britain, the Min 
ing and Metallurgical Society of America, and the American Ele« 
trochemical Society; he became a member of The American 
Society of Mechanical Engineers in 1890. In 1916-17 he was 
president of the Engineers’ Club of New York. He was a 
trustee of the United Engineering Society from 1916 until his 
Board 
from its organization in 1913 and a member of the Engineering 
Foundation Board from 1916. 
National Research Council. 


death; a member of the Engineering Societies Library 


He was also a member of the 
In all these associations he was an 
active and useful member and served on numerous committees 
and contributed freely of his time and ability. 











Industrial Relations Association of Americ: 
Earnest Convention at Chicago Considers Vital Problems 
Industrial Relations 


Second Annual Convention of the Industrial Relations 


. 
Association of America was held in Chieago at the 
on May 19, 20 and 21. 
sociation of Kmployment Managers, its rapid growth 
appreciation of the breadth of the 


Auditorium 
the National As 


and the 


Organized in 1918 as 


field led to the change in 
name. 


To understand the spirit that permeated this gathering, one 
must picture one of the old-time preaching services lasting several 
days, people coming from all the countryside, listening to hour 
sermons with divine expectation, and sitting through long ex 
perience meetings, all in the hope of guidance in solving their dail 
problems. The Chicago convention of the lL. Kh. A. A. w: t 
such a meeting. Managers came to Chicago from east and 
west, from small plant and trom large plant, 2500 in all, wit 


a determination to absorb every portion of the great feast of 


information provided. Glimpses of receptive notebool ind 
poised pencils gave an lupression accentuated Dy the earn 
faces and quick shouts of “ louder,’ if the speaker dropped 
voice even momentarily, that these people were hard against th 
big problem in industry today, that of the relation ot 


WOrTrkKI! 


and employer, and that they were seeking every atom of help 
from the knowledge and experience contributed at the cor 

he plan of the convention was based on the principle that 
every one of the twenty-five hundred m attendance should b 
given opportunity to eheck up his individual stock of expe: 
with that of those attacking similar problems or engaged in sit 
ilar industries. Thirty-three round-table subject luncheons wer 
Methods, 
Housing 


under 


arranged at which topics such as Employment Offic 
Radicalism, Developing Plant Spirit, 
Worker, 


guidance of capable leaders. At 


Americanization, 


and Introducing the New were considered 


dinner those working in 


same industry met for a consideration ot the problems pe 
to that industry. The main sessions of the convention were give 
over to a treatment of the important phases of the industria 
relations problem by well-known and properly equipped speakers. 
In the opening address Cyrus H. MeCormick, works manage 
of the International Harvester Co., laid down the principle that 
truth and its wide dissemination was the only firm basis on which 
lasting cooperation between employers and employees can be 
built. He stated the duty of the employment manager to be the 
education of the employees and emphasized the importance of th 
proper fulfilling of this duty. 
Their 


dean of the 


and Relation to Production dis 
Marshall, School of Commerce and Adminis 
tration, University of Chicago, and Frank J. 
Inter-Racial Council of New York. 


The importance of having each workman understand th 


Incentives 
by L. ( 


were 


Raymond, of the 


part 
he is playing in the complete scheme of manufacture and the 
effect of the individual’s effort on the finished product, was 
handled by H. B. Bole, vice-president, Hydraulic Pressed Steel 
Co., Cleveland, and Harry N. Clarke, president, The Cort- Seope 
Co., Cleveland. 
their men a 
plants. 

i. Lippincott of South Be nd, Ind., told of the housing scheme 
developed by the Studebaker Co. as a solution of the problem 
of community conditions affecting labor stability. The Stude 
baker plan is to build the houses and sell them to their work 
men, loaning the money without interest. 


They outlined methods successfully used in giv 
perspective of the 


ing entire operation of their 


Mr. Lippincott paid 
his respects to the professional uplifters with the words, “ Man 
does not need a gratuity. The activities of some weltare associa 
tions seem to intimate to the person to whom so-called succor is 
to be given, that he is in the mire and needs uplifting, such as 
they only can render.” 

In her talk on the Status of Women in Industry, Mary Van 
Kleeck of the Russell Sage Foundation scouted the idea that 
women should receive special treatment as a peculiar problem in 


‘Educating with Truth” a Solution of 


Union Officials Boast of Increasing Production 


industry and spoke forcefully in favor of considern omen’s 
place in every phase in industry. lreating the subj Ol em 
ployee representation, Miss Van Kleck pointedly questioned the 
exploitation of industrial representation as a means of lorcing 
false ideas of loyalty down the throats of employees, and stated 
as her real opinion that representation honestly ollered by the 
employer would have a wondertul effect in bringing out leader 


ship and developing true democracy. 
The vital problem of the foreman and his relation to thi 
organization and to the workman received special consideratio 
> 


Dudley hk. Kennedy, ol Philadelphi: 
Hog Island, touched the spot in his ta 


i, Lori in charge Ol 


dustrial relations at 


“It’s high time we stopped blaming the Reds and the agitators 
for the prevailing conditions and bang the Diame where It be 


longs. Lt the radicals can do more with our men in two hours at 


night than we can, having them at our command to1 


a day, then something is radically wrong. The 


top. “ Industry must open its books to the workers. A 
equip our foreman to answer the absurdities of the soapbox ora 
tors. derenc 
, and 

Mr. 


was emphasized by Leroy Kramer, vice-president 


Production has fallen off, not primarily because of 


ons among the workers, but because leadership isn’t present 


it is up to management to provide the leadership.” 


, . o) 
Ix nHneay s Laik 


ol the Willys Overland Co., ot Toledo, who said that the fore 


man must be closer to the management of the plant than he 1s, 
so tha i ! 1 position to give the workers the truth, 
rather than permit them to get half-truths or untruths from 
irresponsible agitators. 

One of the peaks of enthusiasm of the convention was reached 
at the close ot Kk. J. MeCone’s speech Stating his position on the 
open-shop question. Mr. Met general manager ot the Buffalo 
Commercial, recentiy testiled belore the senate committee that 
every newspaper li e cou except three, are subject to 
censorship of the typographical union. His subject was Organ 
ized Labor in Industry, and made the plea for democracy in 
inionism and the mght of an n dual to joi a union or not 

Mr. MeConge spoke vith an eloquence and enthusiasm that, at 
his closing words, brought the convention to its feet with applaus« 
and cheers. Sidney Hillmar President of the Amalgamated 
Clothing Workers ot America, gs} aking on the same subject, 
uttered a new note in the eall ot organized labor. He stated the 


principal question of thi ‘Shall humanity be starved 


to death through lack of production?” and pleaded for an 
industrial relationship that will establish a Operation leading 
to greater production. Mr. Hillman outlined the work his union 
had done in bettering the conditions of the workmen in the eloth 


ing industry and quoted one of the employers who admitted tha 
the organization had increased production in his shop. In elosing, 
he industrial 


he made an earnest plea for a careful study of the 


situation by the best minds of the decisions in 
the future 


ady anced by 


country so that 


would be based on facts rather than the opinions 
glib talkers. 
York ( 


and a man who has spent his lite with the workmen, testified that 
what 


Sherman Rogers, of New ity, a former lnnber jack 


the workman wanted most today was the truth. He ex 


pounded foreefully his theory that placing the cards flat on the 


table was the only way to settle present conditions and he illus 
trated, from his experience, how Bolshevism had been checked 
and strikes forestalled by plain statements of the facts in th 
ease. 

What the workman thinks about modern employment methods 
W hiting 


when he 


and welfare work illuminatingly 
Williams, of treated 


doffed his white collar and was hired and fired in shops and 


: 
was explained by 


Cleveland, who told how he was 


factories throughout the country. Severe though his comments 


were on the way men are treated, they were justly and graciously 


received by the eonvention. He showed the importance ot a broad 
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point of view in handling industrial relations and the necessity 
for dignifying the employment manager’s job, 

Broadly stated, according to the principal speakers the solu 
tion of the problem of satisfactory industrial relations lies along 
the open recognition by the employer that his leadership depends 
on the confidence he places in his men and in the way he takes 
his men into his confidence. 

The convention relaxed from its inspiring work for one evening 
when it presented “ An Industrial Jamboree,” a satirical burlesque 
on the Second Industrial Conference. All the characters wer 
represented and their testimony before the conference of dis 
agreements brought peals of laughter from the convention. 

Plant visitation trips included the Stock Yards, the Inter 
national Harvester Co., General Electric Co., Lllinois Steel Co. 
and other smaller plants that have achieved success with their 
industrial relations work. C. KE. D.| 


MOTOR GASOLINE FROM HEAVIER 
HYDROCARBONS 


(Continued from page 402) 

It is becoming the practice to utilize heavy distillates for the 
purpose of cracking rather than the residual oils. In this way 
the amount of coke produced during the operation is materially 
distilled 
to coke at atmospheric pressure and certain of the distillates 


lessened. For example a heavy asphaltic oil may be 
used for the purpose of cracking. 

Distillates. Unre 
fined “straight run” or “natural” gasoline distillates are com 
posed of varying proportion of paraffins, naphthenes, aromatics, 
small percentages of olefines and a quantity of organic nitrogen 
and sulphur compounds generally small, but depending upon the 
character of the original crude petroleum. 
such as naphthenic acids may also be present in traces. 


Composition and Refining of “ Cracked” 


Oxygen compounds 
Some ot 
the straight-run gasolines which have been secured where direct 
steam was used in the distillation process necessitate little or no 
treatment with sulphurie acid. 

The distillates produced by “cracking” contain 
diolefines in addition to the compounds mentioned above while 
the proportions of aromatics are larger. Cracking in the vapor 
phase only, because of the higher temperatures generally em- 
ployed, produces larger proportions of unsaturated hydrocarbons 
and aromatics than in the case of the pressure still.” Cracked 
distillates upon standing may separate a resinous product which 
is derived, no doubt, from the diolefines and possesses explosive 
properties when heated.” ‘The disagreeable odor of these dis 
tillates is attributed by some to the unsaturated hydrocarbons, 
particularly the diolefines. 


gasoline 


Brooks and Humphrey,” howeve: 
record that this disagreeable odor is to be attributed more to | 
presence of organic nitrogen, oxygen and sulphur compounds 
Sulphurie acid acts both chemically and physically upon uni 
fined distillates, colloidal coloring matter being precipitated and 
dissolved by the acid, unsaturated hydrocarbons, nitrogen, sul 
phur, and oxygen compounds entering into reaction, the thre 
The ris 
in temperature which is especially marked in the case of unre 
fined “cracked” distillates when treated with sulphurie acid is 
no doubt largely influenced by the diolefines. According to 
Brooks and Humphrey, the lower olefines react to form alky! 
esters, tertiary and secondary alcohols, some polymerization als« 
taking place. Above the hydrocarbon C,,H., polymerization takes 
place to form di- and tripolymers which contain but one doubk 
bond. Brooks and Humphrey also made the interesting dis 
covery that the higher olefines such as those found in the residual! 
oils and in lubricating oils are but slightly reactive with concen 
trated sulphuric acid. In the case of gasoline distillates these 
polymers dissolve mainly in the hydrocarbon layer, raising the 
final boiling point. Likewise, neutral esters of sulphuric acid re 
main in the gasoline and are not removed when the product is 


last mentioned being by no means completely removed. 


Where steam is used with the oil vapors, it is claimed that this condi 
tion does not obtain and that a sweeter product is obtained. 
’ See Ellis and Wells, Jour. Ind. Eng. Chem. 7 (1915), 1029 
* Brooks and Humphrey, Jour. Am. Chem, Soc, 40 (1918), Szv 
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washed with alkali solution; upon standing the product is likely 
to preeipate a resinous, viscous layer due to these esters. 

It is well known that the “ cracked” distillates are more ditf- 
ficult to refine successfully than the “natural” products. The 
and the 

report 


loss is likely to be large resultant 
Klis Wells that by hydrogenation of 
‘cracked ” gasoline was secured a water-white product, but they 


product may be 


colored. and 
do not give the specie method used nor the constants tor the 
easoline before and atter treatment. 

Brooks and Humphrey” recommend that the unrefined product 
be treated with not more than 6 per cent of 85 to 90 per cent 
sulphuric acid, followed by redistillation. 

In order to determine 
practical refining conditions for “ eracked ” distillates, as far as 


bk rperiments Undertaken by the Author. 


color, odor, concerned, the and his 


students 
distillates 


and stability are writer 


have carried out some experiments upon “ cracked ” 


from commercial pressure stills. Constants on the 


unrefined pressure gasoline distillate and the natural gasoline 


distillate, both from the same crude petroleum mixture, wert 
determined as tollows: 
Crude Straight- Crude Pressure 
Run Gasoline Still Gasoline 
(iravity, deg. Bk o* ; es Diet aS oes 
Refractive index ‘i i L412 1.4252 
leat of reaction with sulphurie acid 
(1.84 sp. gr.), deg. fahr. ... l 11 
Loss of sulphuric acid (room = temp.), 
per cent. ; : , sa v It) 
Loss of sulphuric acid (32 deg. fahr.), 
per cent .. ” s 


The experimental work undertaken upon the refining of cracked 
distillates has developed in such an interesting way 


best trom the 
standpoint of both color and odor were secured by direct treat 


that the work 


may be considered as only begun. The results 


ment of the pressure still gasoline with coneentrated (1.84) acid 
at 32 deg. ftahr. followed by redistillation. The color of the 


produet did not deepen after the sample had been exposed to the 
light (sunlight part of the time) for approximately 
Other most 


30 days. 
interesting results have been secured but it is not 
advisable to discuss them at this time until further experiment 
and verification, 


A Census of Special Libraries 


Beeause of the fact that there does not exist an adequate 


Association 
is now actively engaged in determining the number of sue! 
During the army 
camps and military centers were being furnished with libraries 


for research and 


directory ot special librari s, the Special Libraries 


mmstl 
throughout the 


tuitions country. war, when 


educational work, the lack of a satisfactory list 
felt. Ther large 
number of occasions when army men could have used a directory 


of information centers was keenly were a 


of institutions or corporations having special libraries if such a 
publication had been in existence. It is to fill such a want that 
the present census is being taken. 

A special library has been defined as a goou working collee 
tion of information upon a specifie subject or field of aetivity; 
it may consist of general or even limited material serving the in 
terests of a special clientele, and preferably be in charge of a 
specialist trained in the use and application of the particular 
material. Libraries coming within the above qualifications are 
earnestly requested by the Special Libraries Association to supply 
the following information: 

1 Name of institution or company 
2 Name by which library is known 
3 Name ol 
1 Can it be classified as any of the following: 


librarian or custodian 
financial; busi 
ness; legal; engineering or technical; institutional; muni 
cipal; reference; agricultural? 
5 Does it serve a special clientele? 
6 Would your librarian be willing to assist other special 
libraries to a reasonable extent? 
These data should be sent to the Chairman, Library Census 
Committee, care of General Electric Company, Schenectady, ie Ba 











